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INTRODUCTION 
ffe© facfc, ttiat xaicroorgaalms mp&hle> ©f bretlEiiig 
down mtillstag th# 'm3tim$ mmtltu&nts hm hmn 
for s«e tla® * la mm% Imtmem tii« prodmett of 
thee® aetmbolie elmug®® Maf© 'b®#© mwmmA to h&. ttillistd. la 
m& torn m mrnthe^ r hj the diffepmt slcTOoyganlsaii as a 
s©m?e:# ©f mitTOgea. 
Mm&ntlf thme iime b#.©ji sfcudlos wM^ ladieat# a fo®» 
#ibl.e rol© th,® mim aeMs llb«»iit#€, tliat of aisia® 
tuetien in ®b aeM meftim eaus© m shift in tfe® :p twia*A 
MmtMlifcy during qt to i*©tai»d & sliil't tewapi mn meld 
Susli a eliai^# in |»1 ©f the s©ii«m p-i>ote&blj acta m 
& f2!*9i,©0tiw aeeliimiiga which, allows g»¥tla t© eoatlnu© even 
thett^ th©^# , ft@e«mulations in©£iapt.tibl© pro^uets fee-
joM th# level of n©»stl »titb©li,ia,« fhis pmtmtlwe meh.&-' 
nXm m dmeLrhoxjl&tlon ftpp®i*«ntl/ le not pr®«'#iil; In all alero» 
hQvmmt mmckf ^mmm. mi s:p«.©i#s lmt« not been 
studied* fills mechanisa m&f b@ pmnent in ttie psfetei-plilllo 
©.rganiaas ubieto. »© beeemiag imm .and m&m a pp©b.l©iii ±n Mlrj 
pr'Q.imt.a#, For th® pmduQtl&n off fls-fors md 
in eottag© •ch.e»m hf some Pstu^oiaeafeB apeci#s amy b# 
th« result of d©..<$arb'iOx;ylas® 
f.iri« p-reseat stutj .Is €oncera@4 Mitli some ©f the factor®. 
2 
s»©«poasiblft foi? 4©earl)05iylfttldfi 6f i»iao aeids bf a sele-etei 
gTOttp ©f speeias of tb# ge-aii* Pgtm4osGi«.g« teom %® to# pe* 
apQBsibl® fof cert&la atoemml f2.6TOi»t in dairf pi*©{i.tict»» 
3 
SfAfSllMf OP 
Thia mtudj uadwiaJcen t© defcemla® th® atotlitles of 
Pgeudomoima fXuoreftetRg a Fi#ttiQ»oiKi8 
i* ^BBu&Qmonm fteruglaosaj PseudOCTaonas flg*av0ol#n»« 
fs&'aAQTmnm^ am#M:Q.a.@Bt i fsettdgaemg esmegtaes > PsQuiomoyi&s 
ysmitathyif ichthyoaaim a»i Pg<&iajdom0»a Tise&sA to 
sie®Arboxylate the aaln© aeids l4*«i*:gl,iiln«> I#«*gl«t-8aale acid# 
I»«».MitMfii©jt Ii-owiltliln® and L-»tp*©sia«» 
fh© ]ws#a.3»i5ii, piFObl^ is with saisii ©mriroment-
•al faetow m pi ©f growth laedtmf t«spei?atitiFe df iacutoation, 
lengtia. of mlt&ing and pr©»«ne© of th© ^eelfic aubstt»ttt® in 
the growtla a©diw i^ieh saf InfltifiBC® the d#eas»boxf2.as© ae-
tivity Mhicto. can b© d««oiistmts©d tor tiiss© mierttorgsaaisas. 
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All baet@rl«l i©e»'l>oxylat©s 0© far idtntlfled r©a.@t at 
pH l#v#ls b«tife«n 2.5 aa^ t>.0. ftoSj If th® reaetlon takes 
l>la@«. in a m6d#»t©lf lasdiim# earboa dioxi€© will b© 
m'QlmA and tli® reaction mn b® »®astu»®S qaantitatlfeli- by 
man»i©tf»id t©efaalques, tm?ine i*#eent jmwm bact«j»i& of aany 
g®».©ra and iptei®s lia¥© hmn tested by th«st p»eigdiii*®s tor 
their ability tO' deaarbexylste the ^apioms imino a©l#s..: le*-
©oi»dlBg to Gale Cl9%6) amfi'L6g#rborg aM Clajpper il9$2ht. -al** 
thdii^ aearl/ all known "^atumlly-occuftriag eaino •aeids have 
hmn t#st-ea, only six' hav® bseii att€ie&©t imfiei* ti^^iaiffiitsl 
doMltions.^ th.© aaount of earbstt liioxite lib®»et#d tn th^ T^--
action being' ©©asiai-et' by moMetyie ^laethods, fhm six «iii© 
ael<as aM tht pestilting mines as follows 1 
HgM-CHg'^JHg-Cilg-CHi-eMHg-COOH —agS-CSg-GHg-CHg-aHg-aHglHgt C0| 
I^Lysiii® GMmerim 
HgS-Cag-CHi^CHg-SfflHg-OOOl 
m. « 
^C-SHdHg^CHg-CHg^CHMHg-COOH ^ ^pl'^^^G!^2-CSg-<5H2-C!I2MH2^. "COg 
V ' ¥ 
L^lrginiae Agiaatiae 
!!0< > Cg^«CHMIg-800H —» H©<3®|-GH, IJHg 4- CQg 
L-Tyrosiii® 
Ha=G-CHg-Om!lg'«GQOH —^ HG=tC-CKg-Cil^lH f COg 
/I hk 
^0^ V" 
H Wttotldtee H Hlatanine 
»OO^CH2-.CH2-C!MHg-COOH -«-» HOOC-eHi-CHg^^SHgllHgt COg 
L-Glutajnlc icM Awittebrntyric acM 
6 
Sal# (19^61 points out tliat th©s@ six mlm aeiils Imire^ 
in aMltien to th.% an&oc^gatet© gromps,# th# ooimaoa 
property ©f m grsup slfcttated mt %h& end o-f the m&lemlm 
tm i»«Gvt«i trom %m earfeexyX gromp &tt*ek®d. fhus it w-etild 
Mmm tlMt th® pr«s#ne# of tlie polar grBUf la tti© right ,st6i?#o-
Qhmkiml relatioa is .atetssftrj lor %h» to sp3.it ©ff the 
earb©a dioxMt f»» the etrbaxfl gmnp of th© iaalu© aeid* 
Tlrtanea mnwl Mine (19371 aM yiT>Mm&g iintale sn.d 
taine {if381 hmm demonstrated tiae tommtion of/3*alaij.itt® 
frsm asp&rtic aeii fe'i" thfi aistloa ©f Rlalgobiiaa legnmlnossnnia» 
A inoubatioii period w&s tise^a. aiM tli© resulting 
aaine ws' mtaswdt #iaaieallf by Isolatioa as ® plorat## 
Haiiy'g®ii®m species of iilerQOrganlsas &i?e eapable# 
Mh©a gmmi under e#i?tain conditions^ of prodyteing 
lasts that ar® active on th© above amino aelds. 111 bacterife 
ar# not capable ©f producinr; enzyraei wl xch deearboxylat© all 
six aalfi© aoidsi la ffiot# Qmle (%9k.3l stated tiiat atoy baeter-
la m?0 unsbl®' to produe® aaf ai tMs tfp©. Pessiblf 
bftist#ria prod'ue® «i#0»rboxfl«.s®s wliteli Mill mt on mhrnr amino 
aelds ttiaa tli#8® reported abov©, but -tii® productiea rat© may 
be «o slow that th© actif tty cannot b# m#a.®w®d by 'taamiaetrle 
t©eliiii^u©s,, 
Haike am Koessler J192l}.b) fomd e. amber of «ti?ains of 
1* eeli i»o-g#'©ss®d strong tyrosln© A^oarboxylas© aeti-vityi 
strata# Qt Am^hmtwi^ •mmm&nm also were eapsble ©f prodaclng 
7 
measwmbX# eaotintiB t»t this Gale Cl9ij.6) tha*b 
•©f tbe 1$% BMw&im Qf S# coXi 13.i|. possessed aj?ginine 
•i®#»btxfla8«, l.||.t lys-lii® it@®i'b©xfias©i I30 giutmM aeld d©'*-
©arboxylas©, 14 histidlne fta^  6 tfresla© 
x^ylaiSt but 90 f» &mt ©f tlie mm fotmd t© 
b® positive# 
la mxmmwtBim^ ft stmdj ©f seiae 800- st»iiis of sti*@pt0«»' 
nmQi. #xiala@d tm €@mrhox^lm& aotltlfcy^ Sal# il9k^) stated 
tJiat appMsiffiat®!!- ^-Oo .stmins ©f Streptocoeetis faeealis 03? 
stmptemmi ©f th# I<ancefl©ld gf^emp S p,i»©diie©fi t;|TOsiiie «!#•• 
emi*te'Xfla®© to g®i©' degree# Wndw th© eonaitloaa aaployedf 
BGQ stmlm pTQ^umd onlj tyroBtm 4®<s4rb©:«ylais®« t»ager* 
'borg eiappsr (19S2)t tising th& ©stsbllahed teelmiqasBf 
f#md S • faeealls«, &s well as' swlfa*»i»#sistaiifc straias' ©f 
Streptooogett® mitisa t© b© «apabl® ©f prodticiag- ®ppr®ei®bl© 
qmantitiw ©f tyro aim 4#earl3«>xylati!#. 
0ai© Cl9li.ll »p»t#d that sefcn strain#.#f waloliii 
(p0rffimBm3) ]pr©4m#d variabl© aaomits of Mstidia© ©ad glu* 
tsmie acid decarboxylases. Later, tkls liif«stlgat©r (1911.65 
itated that ula# ©f ten weloliil CtterjPrjggeng) .strains 
pr©iu©» dmM^h0XfXmms* Qthmr Clestriiiim apecl&g yb.i&h w&m 
reported toy Calo Cl9l|.l| m bflug, ©apabl© of pro4m.ctog fariotis 
mim mm d©e«%o^a»#s w®r©f ^iMSSt* M» SSSSSS* 
tidem» Cl« fallal mad bifementansa.; 
fbree strains ®f Proteua milgarts aM two strains of 
8 
TOicg&aii wei»« t&st«d by GmXe md fouM to prodme# d©-
mfhoxylmsmB tQi* ornithine aafi glut sale acid • 
ILagerb^fg Gla^per 119521 r@po3?t»d that is testing 31 
gtr-alns ©f l&etotoaeilll .f»a sali¥t* 3.2 a3?» 
giiiiii@-i.©©»'b©3Eflas®»- 3- ami gliAtiaiie mid fi#efti»b©xy-
las#s# 1 KistMlii© ajai oraitiiin® -fi^t^boxylaset and noii® met#d 
upon lysiae# ftiei# mtiiopa stated that Lactobacillus e&sei 
©M Lactobaeillua ai»itb£mQ:Sias. sliwe-A »©• aetivitf fof anf of th# 
gi3E emino acids tested CL»arginin©, L* 
w L-glutamic aisM)* 
BacilXua eulatilis and Bacillus meaeatariciis wei*# reported 
bf Gal® C1946) to possess ir#Fy i##ai£ decarboxylase for 
foa© of tli6 .aaitt© aeias* flie eatli©i» stated furtliei^ tbat m 4©-
eaFbo^^lsf# mzwrns tmm b'©@n fem# in OFgaaisas teeloiiglng %©• 
g®jQ«i»a S taptiflg e© e g^s or faemdmes&s* How tires*, Gale and Bpps 
JPepertSJi that Psemioaonss aeruginosa was a T©f j goed 
»Gm*m i&T the coenzyme (codocarboxylaso) f©i» lysine tyro-
sia® *6ti?lty». 
Affecting liaiiie Acid Deoa^boxylas® PTOfittetioii 
,bH of gggwth aiediua 
Th& pll gi*#a.tly af,f«ets the e©li gp&p m well as tli© pro* 
toetloa of th® »as.|mf* S-enet^ally thrn nierooi^ganlsms •gvmi& -on 
aeM a©di» p^o^ucs#' mnzjsim wliieh attack saia© acids by €#©&!••# 
boxylatioat aoeoMing t© Sal# aM Ipps |l9i|2|,, 'ifall# those 
9 
©tt alkftilae ne'ii-e®! attaek win© aeids bj dmmitmtioug m 
itattd hj Stepherisoa aai, dai® (19J/J. Si» Xmm the pH dwteg 
mte2*d«'pgaaiMi .gi^wfeli, Mthln %li© rang# ©f pi kS t# 6#0, tfa© 
greater the fonaatim of the ii,©fiaf'boxyJ.a#©®| according t© 
Gale (1914.01), lfl|.l|* this IM #v©B tliowgh laaxiJMa g«3%rtii <if 
thm e^lls tees i«ft Since tii© greatest.'emi®® eoncentra-
tlon oeemfif at m m& tit© limits of a©M tolereac# foi* tli® 
©rgsalm mnmrnmAt KmhoMty and M@ll C1938J saggestei that 
glucose toe adsJed. tQ 'th® mediiM, thus eamsiag a i,mp to. pH flui** 
MdltioJi ©f glw.oos# to. ttte aMimi'F©sttlts in a 
lieavy erop ©f eells poss«s©:f « hi^ eoiie®n%»tioa of aet* 
l¥e 0al© C19ii.0al stmfc#a tiiat tti® pr®s«iie.s of glmeosa 
in the mMim m eftmt on im&whmjlme mtiwltj that 
•eottli aot 'be t© tlrie eliaB,g# in pB s»#sultlng from f«x*-
seatation# Bellaay aat teisaliis CXfl|.%j Umt S# faeoall® 
ipr©diie#d 'OpftSawa ^yrmine mmw'h&xflms metiwftj ^©n grown ia 
& meMim eontalnlag enomgli glmm& t© ©aas® tli« pE t© fall lj«-
low 5*0 diirlag gmv^hr 
Mo©d tM GtiBBal'as (191^2) ««#£!. 0,06? M plioiphat® huffm to 
facilitate tlxe maintenance of pB mt€ at tii« ssisi© tim,© iae»s.s© 
gi*«sw:fcli of fcb© aiet^organlsais* B#llsmy and ©msalms (19144) 
allowed' that sligbtly higher ftetivity eoulfi hB obfeatried in tm» 
trjptone laedlma tbaa with buffir©fi tfypfcone aitditJiai 
the <3.iff©i»e:ne©'was m small that tli© phosphat© biiffer''w&ft 3?©<*' 
talaeti sto&a tli© increased growth, obtained with hnftm faclli* 
w 
tat#d tlm itiidy faetoi*®# 
f-eaeemfeugs. 
la amy «te€i#s ©f #napi# pm^&tlon^ tli© ttaperatui?© of 
gTOwtJfe is .not Mntion@i as m fsetoi? wliiali m%j 8£tm%- the ac» 
tlirlty* SGgej?tb (1939) foimd thst tiie fc«i|>©3?&tiir© ©f 
ettlti^atioa. i?$giila*l«d th© rafc© of foma.Silon ©f hlstidlne by 
fai»ioag Bpm%m &i bacteria* Gale (19i|.0a)ji in studfing miino 
mM. deearboxylas#® produced toy E» coXl> feimd. Miat ®©¥«im3. 
g%mlsa possess-#^  laoi*© n^spm aelivlty ittea grown mfc 20 an.d 26® 
Si tliffli when grown at |7® Mter, Gal© {1914,0b^ sliowM 
feliat S# faeealis and veloMi Cpeyfyjng^ns) fom©# great®!? 
qwatitiie of .smin© acid decarboxyi^s® at 37® G. tslian at 2^'® 
tisiiig S. fagealis for mw&mX Bel|..iay laid Ounsalus 
Cl9l+i{.) «ad tEgertoopg aati Slapper femd grnmrnr actiirlty 
at 37® G^ %hm &% 1mm ti»,pera%iip«®.,, CJale Cl91,}.3,, 19ij,6| aiig-
gested that; tbe t«a.pep6tu» effect is cliaraete^iitl© ©f th© par-
tiealBi* m.lmmwgmi%mi* s sbilltf fco pyodme# tb© ©napie conceimed 
x*atli©i:» 'Islmii tti@ of tli®ifaol®billty» 
Length of iaeiit^afelea 
In Qmm^l cultures h.m.vw little snsfm# aetlvityf 
liowe¥ei»t ¥li@n gpwili tekes pla-ep ©ptisiw eenditioas,, fcla© 
foiMtloa Q,f aaiina aeld d«©ai*l}exyi©g,® amms lat© in the leg-
aFlfclail© plies# ©f mmT-dtxi^ to tto® wopk of Mo©lfirl%® 
and 01a#@ (IfS?)-* In th.e amny «xpa» iiii-ents of '(Jsl® and St®ph«n» 
11 
•®@a (19365# and Woods and trla Cl942| it has been 
shorn that pmrnmB little aetivitj' at th© Mgirmlng of 
the l#garithfflit gFowth fhase, but this aetl'irit|*'ia«»as©a linear'-
Ij witil th@ initial growth stops ^ after nhieh th# aetlTlty siaj 
remain st®aiy Gw.p as in mo$t mmsg dttrems#. Winslow and Walk* 
©r 119391# 'iia their Tmimw- on vtriatldas ©f mstabolle mtlvltf 
with agt th» eult»r#t showed t-^at higher aeti^itj oeeurs dtir-
ing th© mtTif l@gtritliiie pMi# and th@n falls eff lb#for® th« 
.®M of th® period ©f active grovith. 
B;eilmy and Smsalus Cl9i|4) %le Cl9%6| stated that* 
In general, incubati©» #f the #ultur© for llf to 16 hours pm-* 
A"a,d«d th© highest mttiirity* lowtwr# there mm some 
sli^t irariations noted hj Qsl# «h©» th© various mieroorgani»s 
w®# itttdied. .^or .©«!ipl@^ e|,* ytlMiii. Cperrringena) produced 
th0 hightst histiains dtcarbo^fla## l®v#l la 10 hour®# while 
1« coli r©tiii»i 16 hotirs f©r sazlJiim frosauction of srginln©# 
lysine aad glmtmit A©ii fieesrhoxflases# Lagerborg m& Clapper 
11952) t Morkiiig nith S, faecal is* e€iipar©4 e®lls 'harftsted at 
16 miA Mk hours anji foimd that th© higher t:^esiiie deearboxjlas® 
aeti-ritj o6ciirr«d with th® ©alls ititeh *©r# 2l|. hours oM, 
R#quire«aent of apeeific suhstrate 
Addition of th© specifle sttbetrafee# in this east the aiiino 
aeids# to th# growth ia@Al« r®sulta In prodaetion of th© cor-
respoaiing .decarboxylase, provided that th© eag^m# potential is 
praseot in th® aieroorcanien studied. Hie nm& for tti© prmenm 
12 
Qf the speelfi© sutjstmt© is the gi'owtli meiimi in that 
mzfm& pmAmticn vm.j w.stilt Is tsfj 3?®iri#M©d hj 
Bilbos {19i|.0)# Sale showed a stJjailmtioii of 
tyi'osiiJ# d®e&2*b©xylas« a.i.tl¥itf 'by th# aMitlo» of tyrosine' 
t© a 4«fici#at tlms lailaattiig tli© adstptlf© mtw® of 
tUm mz'sm Qale ti9'li.0b| fomd that sti^aina ©f 
k* faeealis pm&m9 a mrj actl¥@ tyros la© decar'tooxfias® mhmn 
^mn in essein ^ig®st'»gliieO'te m©4i\aiiit bitt ttoea growi in si 
salt-wglnedse-iiaxmit# metiim •©©ntalalug 1 per mn% tyroMimi^ 
tlio enisle' aetivity was only ebont W pei* mnt m high# B©1-
laiiy aad Smsalua stMfing the sitm© tjpe 
fO'tmd tiist aMifeloii of tyrosine t© a peptona aedlim 
la©]p®ss#<4 the aetiTlty s:ix«*fQM^* Ttam^ »me authors stat®^ 
that tjros'iii© fieea^boxylas©' p-r»odmction on aii m&M hjdroijmd 
emmM aeditm was not Siap»'r©€ toy the sMltion of tyros In#» 
U0© of emsein digigst^glasose .laedtm dM mot# fer all pi?aeti-
eal pii»p©a©Sir reip.!?# tfcie addition &f th.9 spmi£t& substrat® 
m- mine acid for ©pttoiia prnduotloni^ ai showi hj Ga,le 
li.9l|.6|* ©lis stttli©!*, using & easflu dlgest-glmeos® medim 
f©rtifl©4 with. !|. per eeat tygiti®.# #l3fca,in#id results tm lysine 
il®efti%©Xflas® aetivitj ©f 210 C%Ogl c©«qiaF©£i with 19l|. iQcOg^ 
t&T til# ecmtrol easels, ^ Igest-glweos© aMliai. la 
th© smm studjt lalgliei? gtotsale mM ti#eiiFb©xjla@« aetiirltf 
w»s ©btalfte<l wltli tli« mntml meiixaa than -witli tlie ea«#ia 
digest-Glw-cos© meditmi fortlfiei, with 3. p#t» ©®at glutamic 
acid* From tlies® ©xp©rlH»iifes Gal© emelufiefi that th@ ad^iltion 
ll. 
i# tb# m»im mM to th® ea«©i» sif4« 
im m» mt n«e®$iwy &Sxim of th® 
«#!»• pm»mt fea? d«T«3.©iaamt ©f d#eft3?«ls#3^a## a®fei» 
vity* Ii&g®j*teorg, and Clapper (19^35# making with S# 
fft#eall»» w©F« able t© g»t .•#»#€ tjwsia# 4®0ai*1>o«ylai® a®* 
ttwitj hf mlm « a- €#»• 
MTad fi?» dftiaia "fey paatiwaticj iigaiitioii# 
' tiiat t&# ©jp-gaaisa M «y»* 
thaalsse ©th«3^ thati tl» s|>««jlf ie iub»t»at« in* 
volved in angyta© production. Following this suggestion, Bel­
lamy and Gimsalus (19i|4) tested the effect of eight vitaaito S 
0«ii^©uadi ©li €»oa::^©3£ylas# activity of S» faeaalia* 
eoaciuded that addition of pyridoxin# or aicotini© 
aaid Md a aarktd attwulatory on, #®tiirb®i5ylft»« Aetivi» 
ty, bat furthar ravaalad Umi both 
d#v®l©p«a the full aetiTity with this aieroorgaaiia* Wmmm§ 
addition of thes® two factors to a sia^lifled mediuai will ntl 
.|»s'i»#ai.« %hm -a^^tate# p»€mtli©n fey J# ooli «»»•• 
der tte conditions studied by Oale (1914.6)^ although growth 
mmixk dig#8t*glttoo»# ®#iiw gifts full entjwe actifity# Ap» 
pmmtXj a $mmym i« »tali»d tm pmim-tim #1" full mm^' 
beta^lan® activity^ but cedeoarboacylaa® mriwwith the 
particular t# b# Smiled* M all #ai#a -Qia «#*-
• .lll. 
•ieeafboxylsts# liss b«#n. present in the &m&ln dig#it»iglueos© 
aedimi. aiae© fmil &nz-ysm tetivlty hm l3®en ©brained vhm mm» 
pm%d t© tlx# slJiJl©, salt-^glucos© fortified wltli tli© iri* 
t«ljft B fmetoW"., ^ ; 
Sil© and Kpps (l9lUi-) reported that the c.odeeai'boxjlas© is 
widely la natw#! .b«ing tmmA In t»aefcerla,^ yeasts 
mud snMsl m plant' tisstt®s%. 
Simsalttsj B'<&Xlmy md (19li4) postmlat«ia that ttoe 
emmymm ©f d^emrboxylss# is a phesplioyylated d#riv-
• &%iv® of pyi»id©jial,i Umsmlmsi B@lla»y and 
Fott»t {19ii.S) 4®se:Fib@d tli# pj»0para.ti0ti of a ®ytitli©ti«i eod©-
©•af%9xylsg# whleh yl«M@d full decarboxylase metivity* ' 'ftoii® 
preparation contaiit®<l 6»2 per c©at organie phosphorus^  3^  
mnt -pjTl&QX&l ®bA abo-ttt SO ptr- eemt barim# 
B#llfimy| Sabreit gad diaiialiM Cl9li.5l presented d&tft 
wliieh slaoM that ©rgaoiws mpmhlm of growing withciiit vitamin 
I4 ar® able to ajnthmslm •©odeearfeoxyla##* ayntliftsis of 
, the co^eearboxylas© activity wa« oljtaindi ob tli® cassin digest-
glticos© aeditm mA u^t on th© slapl© fortified laefiim de* 
seribeA by B©ll®ay a»d G-msaltts (19i|i|.)« 
Biological Pmetion of Aaiii© Aoid B©earb©:^las«s 
Hanke and Koessler Cl92lia) hair® sttggestM that bacteria 
produe# miinmi in m aeid ©nvirosmerit m **& proteetiv© laechan-
i«n r@iort®u i.o wlieii th© of H •ions within th© or-' 
ganisa^'e prottfplaMi is iiie«patibl« with its normal lif« pr«»» 
• 1$ 
Q-al© and Ipps Ci9l|.2) show&& tliat wli©ii ii.itli 
a«stlf© amiTO a@M deearboxjlases ai»® gt^own in an medlm 
fe©i«© is a eenstant g'falft of tli© pH tow»€ a©mta?allty.# Thua^ 
pi'oduetlon of decarboxylases uMei* eoMltions m&y b© a 
mechanisia nsmd hj mm mils In att«ptlng to neutralise aeid 
eontiltlori within th# cells agatnsfe wifa¥©pable elianges liileli 
m&j m&we* &uoh m would help tnabl© the eells to 
#al.gt la m envimime&t whleh otherwls© vonM be mad® imfmor*-
abl© by tlae aeM contenfc# 
Using styeptococei belesging to Itaao®fleld group D, Sharp 
{19' 3} was abl« to mmavm tfVG&S.xm deeai»bo3cyla»© metivlty hj 
pH fftrlations.# siaee foriofition, of ths, miitm a rls# in 
fH,. CttltuFes posisaslag a stTOftg tjt^siae 4fteaFbosyias© acti-
Vitf vmm abl® hf feyyaaalae fo mat ten to b»ing atout a rls© in 
pM Qt m maAi ms 2 #5 tmits.%' 
It i® tlms smgo©st@fi by tii® abpfe iav#stigafcors tliafc these 
4#.eai?bex|'lfi»# ea»fiaeg hme no direet function dwiag aetiv© 
gi»©wtla, but fematloB of tii© Tari©u.s fieoartooxjlas®® hj the 
iaie»organi«» 1# a means, by which the cells sr# able to smr* 
wive wiiAm what ofelienfis# would be aiTOfs© aeidio ooadltloas*. 
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1?Y W?'a TMffHtP A T 
K©tli©iis 
Gultiirea 
Of tto.© tea misd# mlm w@m. seldeted fr^m fch® 
st©6& eiiltiai»© of tbt Pairy hoMst'sj Depai»tea«iit, Iowa 
Stat© €oll#g#.# -flie f#i»,tii.iag cmltmp© yiscoaa) wm ©Is-
tain#i twm. tli# emlture eollegtloa ©f the Pepartaent of Dalr^y 
Husbaaai^, UnlveFsity Qt Mis»oui»l* 111 tmlfewes chosen tor 
gt«dy pmm3m®€ tjplmt- •eha.3?aete3?lsties of tli© TOrloua species 
a»€ in all eas.ts rsfld -growing were All stock • 
6iilt«r©s wei»® esrFi#d oa ferfptone-glucose-sxt^aet-milk agaj* 
slants, MiiSFSSQ eatmlao aelts-gliicos©*pfeospliate medlwm Mas 
m.g#d for all •@xp®^lia©n.t'^l tplals# 
Detgyglnation ol* plate eomitg 
f^-f|it©a»«*gltieos#*«xt?aet»»allk agap was used t© pour plates 
toT itandni^ plat® ^ouats iMm6vt(^m Fu lie Eml%h Agsociation, 
19i|.8). All plat#s fos» of a#:gmgli:iosa wei»e in* 
©ubatM at 37® C, fop i|,8 'hows., liaile all othei* speeies wer© 
counted •aftei» toeubatlon for %8 feouM at 21*^ O# 
JDet#iTOliiatlon of gH 
Tkm pH aetemliifitioas war© aad® wltli «. Beoteian model G 
gl»ss-ele©tie'od« pot#ntic»a#t«y%. 
X7 
Seleetioa of ggowtli aisdlm 
prelimimr'j trials with test opgeniias 
iiidi$at©€ feat pm&mtlon of tbe ®mfm® Is gi^aat#!* ©a a laor® 
©Oiaplex amtrieat aetiw ttiaa ©a a si^l© syntlietie iisdim ©on-
talaiag ©iilf th# «sg@ntial growth factors sM sp@eifie sub«» 
strat®-s» ftie mdiim ms#d for all Fseniosoiieg s|>®©i®@ oon* 
slst^i oft 
Oftsamlno aolds Iteelmieal) 10 g» 
Glucose 10 g, 
Fhospliato buff«p C0*2 K| pH 6»0| lOO ittl#. 
Distilled MB-tw 900 al,». 
flie at41tsii. wes 4isp©ri©i. la 100 al-» quantities and 
sterilized in aa'autoelfty© -at B$G^' P# 15 alnmtiis-#, 
'fii© #o»poiil3ion. of • fcli© aediua vm ^ex^lwed fmm rtoom-
mondafcloris-of Burton, Bagl#© aafi Oaapbtil Cl9l|.7) on ®aiso 
gtcMs '&M Robinson-fIf32) -oa mse of phosphmte# Likewis®,# a 
ph osphate-cojitainiag ©s»«in aedlw of tbe appTOximiit® ooai o^--
sitlou abOT® vm mM by 0sl# Cl9i|.3) and B^llea^' .and Qmm&Xm 
••Ci9l|4i» pH of til© mMim mttm mxig^A fr^m. 
S»36 to 5.65. 
Preparation of ofell, miMw^ &nalonB 
a© o#lls fof «f:E^»ia®»i.al trials w©r® pfopagatod in oag« 
mlno s0ldi«glucos©'*pliospliat© a©#lta» fey 2k homrm at 18® 0. 
for all ®p©ol®s e»#pt mmminorn&m wiilMh was ino-ttbitfced at. 
37'^ 0* for 2i|. liows* F.lfty al# of tli© ms plaeod la 
32*om©# a®dleiiial omlSi Isoeul&tt^ and incuts tod la a hori*-
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aonfeil positloat with the flat sld© dmm* stirfae© of th© 
s@diTO f#t* gipowt'-' these coMitions was aispfoxlaately 
8*5 X 18 m.,# with tli$ iiipth of tii® liquid aefiim bslng ap« 
pFoxliia.t®ly 3 
lb© mlln wmm hajfr©st©d tof centriftiging tbm ^ horn* 
aultur® m^Mwi In mn International tjfe SB tpunaioii-liead 
mntrlf^ me operated at l.|.,200 rpa# for 15*18 aimt®s» fhe 
#uptrisi.tant fluid waa •de^aafedd, off |: the reaminiiig e«lls wash@4 
twlee a?®suspending in 30 »1# of salia© and centriftigefl as 
with til# or'i;;inal -lediw# &© dells vme ppepa»d for final 
study by dlltttlng with saline until ^ 1 to 100 dllntloa of the 
pmpmrM sells g&w^ a rmAing of $Q mi ttie Elett-»S«i!Bi»i»so» 
pliot0«l0etj?lc e:Ol©i?lii#t©x»-|. ugliig a lo, 60 filter.# I'iiis inedl* 
fieatisB of ih© aetliefl of Frlc© {19l|.7) gai?"© s ©ell popmlation 
in ttm final suspension of approxliaaib'tlj SiOOOtOOC^QOO p#i» ml# 
S#l0etiea Qi bttff'ef 
Th® ielection of a buffer vms based p»tlally on the w ork 
of O-aie Cl9i|.l) on. th@ fmt tfaat Pseudoaonas sp#el©0 ap» 
p&rentlj pliosplioinis tor mmml growth, md activity* 
fhns a 0.2 1 fiiQspliat# buffei* of pi 6#0 CClai»k, 1938) wai 
ohQBm tor all ^©itswmtnts# 1 0*02 M plaespliftt® "butter wm 
uamd for, eultWFiug pupposss*' sine© it was asswsed that a aope 
eone«nt»t®si pl«a.splaat« i»€lt»a would Ije d«ti»'Iiaentfel tO' tb.« 
groMth of ti3;© §©lls.» fh© use of tli© 0*02 M jpliosphate buTfei* 
gaw « EHgPOji^ ©oa^entrntloa of 0»068 pm ©#nt, wiiieli is in 
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•elos# with fck® 0*05 pw ©est prinosphiit® re'^ulremenl; 
Fseudomoims as TOport#^ by Sulli^att |190$| and Hoblnson 
(1931), 
Seloetlgn 
fhe substrates used in tJi© sM© aiw ©J? th# M©.i»fcu3?g 
flasks were amino acii« wM.eli .li&d fc#sa st«a4aMlf;®d to ruri* 
m» pE lmw€LB with s^^iaa ot la.#t4e ®ie sub-
strntss s®l®citet w®j^ i~£.i*gj.a,ine^ t-glutmle aeia, 
€in#^: Ii-lfsine, L-omltMa® and'* !&©S0 emijio aeMs 
mw0 mport-^ hf &$.Ib (l9k-3) th«,o-rfly «a©s possessing 
stmetttM# lyfaieiit c©«M b« attacked hj hmct^ rtml i.ee«i*boxyl» 
mm* fli© stock «io© aeiis were pmpmp^A &&• 0»,067 M; selu-
tloas and tli© pH mdjusted to far I<-ai*glaln@, 4#0' 3^-
glutaaio mctii,# 3*0' t&^x* 3*0 fo^ L-lysln## 3fg for* 
.iiid 3*$ fhe stttestTOt# concentr-a-
tlon with th& 8mb.E.ti»at«*c©ll :stisp#nti9B*'bwff®3P is Itie f©a6-«^ 
tioK flmsk wm 0»011 M,» 
Pensyboxylase measurementai 
Tlie decarboxylase activity was .mea@ux»#d bj th© aaoimt of 
efii*bea dio*ld®- giwii &ff vb@n •eell attssiaailons imm alloif#«l 
tf> mmt with speolfie «i»© acid smbstyiit© 1» tli© Mai»bu2*g 
e®iistaat»Toli»# r®spipom#t©r» The aetlieds tapley^d w®2»© those 
dmmihmd bj Mxon (19k3) iMhmitf Bm'rl» mnd Bt&xiftm 
(19l|.9|» fh© slagi© side am e#ll y©gpi»ti©ii flatks &n& iaaii» 
oaeters w#» ealibyated using m#reisrjr,f folloMing' tli.© a»tb.od 
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{l©sicj*ll5©d By Uabpeit^ Buppis Staiiff©!* Cl9l|.9}» 
fh© flaslc0usM had a to-fcal volna-e of apppo3ci»t©lj 13 
111,. I liO¥©fea?s tlie cmt&ntu during laaasiietpie aeaswements wer© 
2,0 lalft of phospliate brnffto-* CpII 6#.0), O.5 ®3.# o©ll suspesn-
sioa arid 0»^ iilt of aalao acid subS'trat©,1 giving a total of 
3»0 111# of reaction mixtore# 
Enil.0s©a:0tis e^boa tiozli© f.rodiictloa was m©asui*-©d bj sub-
stltttting 0*5 lal* ©f aeldifiei distilled wmter for th© sialno 
acid in the side asi df th© Was^totipg flask* lo »asiir©ments 
-idettsd •mmBmrj for '''beiiM csarboa dioxide" due to tii© 
reaetioa tlie plios,|>lifite h-afim mM the oarbon dioxMe, 
aiae© tlm flask eoo.t©nts v®i?© heM at a pH $^Q below# 
Sie tempmAtxme of tli© water bath was laaintalned at 
3Q±©»02^ 0» fhe ^lakei* of ttxe Warbiirg appairatus wms operated 
tiii?ou# a 4i8ta-Be« of li, at apprcsxliiatAy ll+O atrokes per 
mtmte# Tkm flatks -i ere sliaken fof 15 iilaatts to allow fo3? 
©qullibTOtlea, tiien tii© stopee3»clcs were closMf tlrna atmosphe'r-
le ai? urn used as tiie gas piiase, fieadings of tlie nanometers 
*«!'« made at 5 minmt® lutewals thpougliomt tii® test period#. 
Afttr tipping tiie eoBtents of tli© sid© awt interral reefllngs 
wsr© iwide for at least 1 imup aiM tii© data mp^rted as slero'-^ 
liter's of eax*bon dio:xi4© liberated p©i» liow. 
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H®suits 
Th& mportmd in tiiis studi" mm h&m& on sirigl© 
strains of t;®n l*a#ttd.om9aas species* P®eai*b©xylase activity 
was detemla^d on tbt fQllmrliag ®p©-el«st Pg*. fragi, Ps» 
fluorescens.» i&* putrefacleris» Ps. aermglnoaat Pg* SSSHSlSBE# 
Ps» aucidolans«. Bg* e.;y^no|y#nes« Ps. syimaatlia*. Ps* iehtiiyogiaife 
and ,Pf# yji-oQ-sm* Tht strains iis«4j,. Mb®i*e' a pref©i*eti©« eould 
'13© raade^i wer© tlios© wliieb siiowM the most mpM gr&uth uhm 
streaked m tpjptoiie-'gliicoi#-ext:i'aGfc-»iiiilk 6gai»* 
Effect of sp-.ec;lfle siibitegat© on mtivitj of eellg 
The prsltstnary tfimla witli Ps» frmi InMrntrnd timt ade-
qnmte gpowtli ©oiil-fi he obtained vit'h a 1 p«r e#iit amonl-um 
pb.osiAia'fee-glucoS'e M®a,.gttr@a©nt of th© ©iiange In. pH diir-
lag groMtli &M aot sl3.oi# a trend towaM neutrality, regardless 
Qt tb© length of iaeiibation tip to li,2 howrs.# lowevei?, the addi­
tion of an smin© acid (Mstliine) to the mmmniam. salt-glucos® 
laedim oamsed. a In pH, as wtll m a slightly hij5la#r ©ell 
mnnt after 2k hoOTt ©f itiietiljatioii. tlies© qmlitatiir© 
iaeastit»e»i©nts # aor# eoiaplet© data wes*© ©btaiiied by (|uantltati'?& 
mefche<is« 
The aedia usM for speeiflc gubstmfc© trials w#i*e b.b fol­
lows? Ca) 1 p«r e©iit 1 pei* ®n.t gluoos# plus 0,1 pei? 
eenfe liquid salt aiixtui^ Csmlt mix^um eorisisted of 8,0 g# 
MgSO|^_, 0»i|. g*. FeS§||^ tot 1»2 g« iinClg p#-i? 100 itil# water) # (te) 
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0,5 O.l.pei* ©©at glueoge, 0.3 p#i» eent 
b®@f •sad 1,5? per cent; agai* ©M (-c) I par a©nt 
miia© aeMs# 1 p&r %mt glueo-s© and 0.066 pm mnt ph.mphs^te, 
Im-eh ©f til© is@-di& was m&Am up in lO^O »i# qmaatltl®®, 
st@i:*liii©d fet 2S0® F» fo--> 15 mlamtes bM 56 «!• poptioas dis* 
l»®n»«d into '32^oimm One 50 itfl-# portion of ©aeii 
a#€lw mm fortified wltii, 20 mg* of All media 
wei»® inoculated ^ ItJi 5 ml* of a 1 to. 100 dllmtion of a cul-
tttpe of Pgi: Ugagl* 'fii© m®iim •eontsiaing agax* wfts s^olidlfiM 
first B.afi them. Ino-oulattoa wa^s a-©eoittpIish#d b'f flo^oaing th© 
swfae# witli til© dilution of ettlture* After ineutoation for 
2l|. bOttM st SI® C.«| the hfirvesting •of eellSf prepaFfttlon of 
dsll .gm®p@iisiom ani standaMiaatloa of the ©©11 eoncentr®-
tioas w®F© -earrl®!! <ittt m outlined in '^Methods".# 
"^c gts»iai»€igM e#ll fmspensiQua ff©r© tested f.or dsear-
bfiixyla®-# aetl^lty agalast hlstidia® at pli ktQ toj Wa:rbiiFg loan-
©metric techniques msing flails wQlvmm as ^ mcrihmA ia "Meth­
ods"* The reaction pH «»s net detemiaet,# sine© Oftl# (19l|.0«) 
i*«p®rtf4 the ii®t of hiitidlB© at pH ij.O to opt^Jjim- md@j» 
stallar ©oMltions t&T 4mmrhQxjlm.e of this -^ino m&M* fh@ 
tmntltatiTO rtsuits obtainefi are pms-mtmd In fable 1< 
•fh© iatm sho-ir tlmt th® deearboxflms® metivity is hi^ett 
in cell^s f-poii the Mdlt. ©oateiniag thm uptelfic aaino 
the iBaaoaiim salt^gliaeo'se a©dli» fail-ed to shew any a^ctiirlty 
lailess .fortified with th© amino, aalfi iHidtr study, althoii#i 
Table 1 
tte «£f«et sf tise ^aeifle anljstmt# In the grcwtli 
aMlim ^oa. the daearbeiyJAs® activity ef ^gMceKsaas Tragi ceHs. 
(L-hiatMla# pB |#0 wed ^ta'rmt^xm''fSasfei) 
Qrwth wdia pH ol the fl^'cnrth laedia 
kl«tt^»»t<a. 
r«^iag of 
COg 
liberated 
Initial Final •mmmmOmA eeUji. OAl./lir.) 
"^lac^e- Bedim • § 
medim 
too 1^ .. hii«ti4ine/lit«P 
Ii*f6;' 13 Ih 
ftypta90«^l««»©*«trae% ag» $.$1 • $0 3 
Irfpt«e*r;lttcose-€Xtract spa* • 
2^  «g, histidine/liter 
• $.•?% •mm0  ^ 51 13 
Caaarfja« a(rf.i«^ltt00w«<fjh«splMte 
rnfidim 
$:hr k*-6§ $ ! •  32 
BsMada® acids-gl'ucose-«pfe#j^ate 
+ 200 tag. histMln%'^t«r 
$•*$6 k*m- • $Q •3k 
spE of the agar not ieteraiBed. 
gl} 
thw# wss Aft adet^ at# grewfcli of mils ®ii. this baial mMim# 
Til# emtmlno acids-glutos^ -phosphmtii a&diMiit wkea 
with th# histl&iuM  ^ prndnmA th® higtiest 'liitfcidiii® deearbox l^-
as# metivlty, tb@ inereated aa©-imt of pro* 
•dmsed bf t»&m± ©» tlie fertlfied casamino mM» aediium «li©n 
to fch.# itnfoytiflti A^m mot appmi* gm^t ©nough 
to jmstlfi »iditl0a of tli@. speeifie dt-t&Aoxylase sutestrats* 
i.ppai*©iifclf tli.« basmi ea#»iii# .tci4®*glme«3ts®»pliospliats a i^tiaa 
doataias 'oaomcfi ef the speelfis .tmino msii for fche produotloa 
of th® 
Since fee uecarboxylase w&s. highest foi? Pa» 
fgmgi t^hen m t;to« esieatae a.eids*glia.ess©»pho.spliatQ m©41-» 
nffly -this m&Mm. ».M& Mm nm& foi* Hi® otiitr sf@ei#s Biiba-tqiieiit* 
If stttdlftd., 
flie mB' aot |}ro4u©#€ mitm&n tli© ipeelf 1© amino 
a,eid was prtstnt 1b th© i^ dim# thus iMli?atliig that tli« 
i®@»b©xjlas© a@©iianliai Is adsptl*® ia mfeTO®* 
Effiget -Of ¥&i»i#iAs.-;ft-eid.8 ma-e€ f<iy adJastiag'gH oii, d.#eai*b#»lii.Ee 
activity 
Vhm Pg. twmi ©«Ilg M»© tomS. t& p©,»i#sg gm€ «a2-|m© 
activity- for laiftidlB® at 4-»0»- tb.© q,«©st£cjft sms© a.a to 
•ifheth®i» 'tdi© mw^ Qn. dioxide lil>«i»s.t©cl mm Am to action of th-s 
iecarfeexylae® o-r t© the a<5tA u®'e<l foi» m4jtistiag tli© fS, Ea»» 
omttrii measurmeiits wmm Md« ®.ppr©mJiiatel/ O.tQB H, 
25 
iaetlo md •ph.osph.oi'ie aeid solution® fti|ust#a afc %h@ various 
pi Iswli wwm for fcli© mia© a«id sabstrates* 
Is* 0el.ls tts#d vm& gi»6«a oa easaalao a.eMs*glMe©B#» 
phosphiite tm^  % houm &I; 21® U.* m© etlls »r® hm?^  
f#s%«S ana ftiiapeaslea* foi? testing *#!•« s»d# a^eeiffilag 
fh© pi»tsentM Is fabl® 2 eleayly iaiieate that 
tht eliaiig#! ia saBOietrle pptsstiMS w«r© net to to pMsene© 
®f la.@t£e OF mi&M mmd tliat tM set If it j prmlma* 
ly a«asi»efi mmt hm% bten da# to tin© mtlm ©f th© d©ea^» 
"bei^ la#® ©a tlM «a,ii«i^  mM smbitfst# i» Si$ Mafbmi»g flasks» 
F©f ftt:rther proof that th© gas was ea]p<b©n 41-
©xM#, tFlsls as shown in Tslsl# 3 w®3?« repeated mmmpt that 
0t2 »!• of 10 pm e«t mil wm plaetd 1b the' 0#ntep well of 
Ml# mmtlon flatks# lad®? th#s© eoMltioiiS tliej?e was qo 
a@®siirabl® ilb»stion Qt gas# IMicatiag tlmt tlie gas wa« alj» 
smhed hj tfe# aMei feas#, 'mus it was @©a^la€ed thst tte gas 
m»s. sftftooa di^xm# m& th© pi?«s«a$« of su^sli was fitt® 
t& mm aetioa ©f th® •te.es^too^sflai# p?©4ttc#4 by fcftet#.ria# 
l©w«TOr, rtsiills with, laetic mA pli»ph,0-rie aeld# m 
shmn in fafel© 2 Aid mt give a mmsimm ©f the desirability 
of ©ae aeM owm t e ©tlrief tm aijustir^ tim pE &f the tain® 
mM mhstw&tm* w&ilmAtm th# abov# pi^eedtiyes Mith, Pa# 
fwmi mil .gttgpt»®lo»j| aes.sw«Ji©nts m#i»s I'-epeat^d mslng laeti® 
mn& ptospiiOFle . aeMt tm adjusting tli« pi of tb© hlatidiB@» 
fftbl© 3 ilioifs tfe# m&rnits of earbon iioxld® lite-sfrnttfi frca 
fable t 
fhe effect of Iswtle -mA picspharie acids ®a 
esrben dioxM« lib«sratisn in th# p«sasce of P8'itedc«0Ma tmgi cells* 
,,(0.2 M ^osiijate bufte B«ei in rsaetlm Hasksf' " 
AciiiS' 
trial 1 -trial t 
of r^aetlon • 
Qm 
ltbe»at«!^ 
4-l.ybr.) 
^ 0f r®8icti«ai 
Qm 
liberated^ 
c^/i,yw*) Initial Initio •Fii^ 
L&ctie. add 2.61 2.69 2 2.65 2.73 3 
2.82 2.8U 6 2.82 2.05 0 
3.20 3.18 3.15 3.16 1 
3.72 3.67 3.60 3.^ 1 
U.03 1 li.03 li.O? 
li.oO LJl.° -1 It.BO ti.80 -6^ 
f!ios|i»®ic acid a.m 2.88 h 2.70 2.80- 2 
3.00 3.«7 2 2.95 3-07 
lt.23 h.30 \ l».30 hM lt.98 5.12 .3b ' ' 5.02- 5.20 
5.60 5.53 1 5.50 5.52 
5.60 5.58 0 5.52 5.60 -.5^ 
®lo a^n® acid. nsM in th© reaetlon fJasis-,. Insults coripected for theiwobaroaeter* 
%®gati're results obtainefj, isdicattag oxygm aptake* 
®lab©rato27' accident* 
tmbl& 3 
The effect of lactic and phosphoric acids for ad;justin«^  the pH 
of histidine on the rate of carbon dioxide liberated hj Ffeet^ donionas frap^ i cells, 
(0.067 K Histidine used in side arm. and 0,2 "M priosplia'te 
"* buffer used in reaction flasks) 
Acids -ased 
pn of 
M-stidiae 
used 
pH of reaction 
CO2 
liberatsd® 
{mI./Ht.) • Initial Final 
lACtlc acid 2,0 2,60 S.62 W • 
' 2S 2»87 ' 2.90 85 
•• 3,0 3.!^ 6 3.60 fd 
3.92 It.C^  76 
h*Q ii.79 5.52 31 
k»S 5.25 •• 5.67 27 
Ph'Ospls«rie acid 2,0 2,99 • 3.12 88 
. 2.f; ii.3? k*9$ 81 
3.0 <.22 ?.3S & 
3.5 5.31 S.hl $8 
fl.O $.3? 5.70 5? 
kS $.37 $.72 36 
%esalts coirect^  for theraobar^ t^er-* 
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T&le It 
The ®ffeet of the age of cttlttire npmn the deearfea??flas© activity of afagi eells* 
(&»067 M (OMtmie &eid sad histidia® adjwsted to''pS ' "" 
All 0ells1p«own m msaaSjm ^ Ms-glmcese^ fiiGspliate a&diim.) 
Hoar® ot SH 'or Hi# Cell concentration 
incubation Staa&  ^ ^Cfwth I *edla. ( Klett;^ tjnmierson ) COg lib«ra.t»d l^./hr»| 
at 21® C. l^ate «G«at®' Initial TFls^  Initial^  Adjusted Gltit^ ic aeii'! 'Hst^ 'idioe 
Trial 1 
IB U30,000 5'.2i; 7 •mt JO • 'S-
Sh l6-,00-0,000 5.25 U.59 55 5& 33 53 
30 21,000,000 5.2SJ h.33 5f 51 18 kl 
36 19,000,000 5.2? 1^ .30 5S 5# lit 21 
2|.2! 16,000,0CK3 . 5.25 .'u3? ^ m - 51 h tl 
frial't 
10 320,000 5»25 5:.1S .k w -c 
Sli 11,000,000 5.25 E.85 . 50 50 t7 1,6 
30 l^ ^jOOOjOCO 5.25 a 50 17 3S 
36 17,000,000 5.25 6U 51 16 m 
kt 1^ ,000,000 5.25 , }|.15 63 ^ m k m 
Trial 3 
18 G^0,000 5.5iS 5.3lt  ^ k -c 
2h lli,000,000 5.56 - 3.90 63 • 50 33 67 
30 17,000,(XX) 5«56 : k.$Q Bi. 50 20 58 
$6 17,000,000 5.56 I4.8I 6li kf 18 lA 
k2 18,000,000 5.56 i^ .70 72 50 16 ii3 
ml. of tareth calttsr®* ^ 
heading -Rhm total eell pcfmlatlco wm diluted to h ®1« •«ith salia®. 
I^nsufficient eells Mrrested to Mke & ietsMimtioa* 
30 
8li#vs thafe the sfesfcloaiurf phas# of ?s» fmffii had beea 
i*#aisliei.» Sie. i®§3,la» ia'sarboia AioxM® lito#Ktt@d for i^e 
SMfi fe©st periM IMieat#^ Umt mQtivltj mpp&r» 
®ntlf is greatest B-mr the #nd of the loga^ltliiaic grmth 
phMS^m 
Ettmtf of iBCttMfei#!! en ie8»bQmylts# 'mtlritr 
fmpm&tm'S li M0m tp a sarkM oa the 
gFowm mts •&£ bseteriai Ife Is to b# felmt 
th© fc«apemti®e at mUi&i etiitui*® Is gTOwa litowis©, will 
affeet tli« aetl-viti' of tim- mlM* Wrmiom tfisis .Mith Ps* 
fyagj w»© «mi« mt 21® C##. tti® feperfeed ©ptimm gmwth. t«p«r» 
atttr©t ® d#@aAo^la8# aetl¥itf for MstMlae and gliitaa» 
Ic aoM Mas sJiewa# Hswtver# all of fch© Fseudqaaonas speeita 
t© T3@ 4© no% hmm the SMI© t©iip®i»«ttt:i»# requireMmt fop 
©pfctom gjpo«tli» ©iwef&i^e, .tn 0M«:p to stmdy this pi»obl« ©f 
felie mtimt of m fclie mil |^« fyagl and 
£§• »TOglii<3SR wMeii eptlsaiit gpwtfe t«parat;wf«©s of 21 
aM 37® Q*0 wmpmtlmljg wm-e selected# !Hs,e t«ipex'ittiii»'®» 
8©l©et#d w»® 15i l®» 21 mA 2I|.® C» tor M* famei and 25# 30, 
37 aai l|.5® Ci» foi* £§.• &#imgiiie#a* Gmmmtm 
pliosfMtt mediw mm. ^itli f£». ot*- Ps, SSSSBlr 
n^sa aa4 tnettbafpil at tlw cilff@F©nt 1b©ap®3?at;w©s foF 2l|. liotirs* 
fii© eells w©i*© lia.i»Y©st#S,. waglidd, i»©su8p#n4®d. ai^ staMardig^i 
B.e.om&'lng t© • Si© rtsults for- tli© wmtom 
tw©a stiidiM fir® pi?#s#nfct'ii la fabl# 5*-
mwM $ 
fhfe effect of gpwtlj. twperatar® upon the decaplj^ lase 
acstiirity of Fse-gd^^nag aad Paead^Moma &«fiigincm cells. 
(0«-067 II Rlsiiilae' Sd "fSt«ie aeii'' 'adjusted'"''i® pll'"'!i,"o) 
argstti» 
In,e«b&%i« pi of 
•gwwtli,. 
fkm 
aedia. 
Cell concmtration 
(ELett-^ wmerson) GO2 liberated C^ l»/hr*) 
Initial' Filial iBitial^  Adjusted Histidine 01-at»ic ael€ 
fM* ft-aii 15 5.56 5«-lf m m 37 • n 
TTri^ ril IS 5.56 %»&: 53 50 32 3k 
21 5.56 !$•& 63 51 60 • 26 
2li 5.56 lj»5f m 50 55 
m* trmt 15 5.56 5.o[i. kk lilt li? IB 
"W«l S) 18 5.56 \iS9 61 50 70 26 
21 5.56 U.33 6? 50 63 26 
2ii ' 5.56 ii,37 ffl 50 52, • 3J3 
aeraginosa 25 5.^ ¥ 6.01 52 50 6? 61 
30 5.^ 5 6.10 56 50 11 
3T 5.65 6.50 61 51 85 85 
k$ 5.^  6.32 hi It? 61 W 
aarw^sosa 25 ' 5*  ^ 6.03 k9 h9 
"Ttrial 2) 30 $*6$ 6.22 $9 51 85 72  ^
37 6.37 6k 51 89 78 
16 6.30 Sk 50 50 5k 
%11 ealttires Inctiteted fw 2h h&atB is casaiiao scld-glncose-^ ospiat® 
heading whaa total cell popaMticn *ss dilated to k ral. with Sftliue. 
3a 
In tibial 1| the aetl^ ltiy oe#iii»3»®d, for thos© eell® 
Ineutoatsd at 1.8® 6* In %i»ial-2,|f^  hlstldln® show* 
#4 th© hlgiiest metlvity &t 18® 0#^ glmtmi© mM aetlvlty 
was etual at? 18 aM 2t^  G* I,a av«i?&glng tim two trials t 
th®!"'© • would to© & 'iiMll <Jlff#i*©iie6 "b^ tw-mn th& tm temperft* 
%va?m ia faf®^  of til® l8® e» Inmhmtimi* Fwth©p ©^ amlnatioa 
©f til© data sliowa that at the t3m@'©f Mrirest, a high«i' oell 
population occwi*«d at SI®' 2i|.® S, tliaa at 18® todicat* 
ing- that ioeartooxylas® ps»odiaietloii 1® aot ©satir-elj dependent 
oa nisttb®!? ©f ©©lis but mlso^ - #ep®nts tipon otiaer f6etoi»s, Fo'i* 
an «xplanatloa of wliy iiigiiej* aetivity oes«i?i»«d with Pg. fi»agl 
©slls gimm at 18^ ' C«, »tli®i' tHaa at th© optlmiaa of 21^  e»:| 
0&l<i Clfl|-6I »t6t«:i that o©:rtaia growth tms>©rs.twos may act 
m Its iiiiibltor foF-th© pi»odmeti0ii ©f th®' «mino aoid deoar-
l)#3EylB.S#®t 
a?®sttlt.® show that th® optSmm t»p#i»atw® fop the 
produetloa of dooaybosEylms# aetlvity toy F£, a#guginos® is 37® 
e# MmSjmm aetlirity «s well as Msslaw ooll poptalatlon oc« 
mn^ mA at th® •gsm© t«i!i>@j?mtiii?©, this tempe^ tui'© #ff©et on 
pi»o4'utetlo*i of ismimo moid €©o®j*hoxylaii#» apparently is eharae-
tsrlstle of the oi?gaal« rathtr Itian of th© #a«ym®,. as shorn 
hy th© ahow two ©i?g«ii»ai# 
Iffeot of hmff^ F ooiaposition on the actiflty of the deoaF'-
All prollmiiiftry trial! oa speelfle stth®trat®, adjustm©»t 
of pH of th© mmtiQn iiixtur®, varlatioa in t#®por«at\a?@ and 
33 
l#»g^ tuemtoatiw wei*© ea:rr£#d ©ut by mlng e©il« wixletoi 
g»m in a meaita. ©mtalaing a Ijiiffei* original­
ly at pH 6«© Caiark, 19281* f© AetwaiM tli® mtfmt of tht 
buffw e«p®»iti©ii an of tii© oi?g«ii»a aM prd^ uetlon ef 
deearbejqrlsse'i. tfere© i©ts of esssaino aeiit«glmeae#*»pli©splmt« 
a«dim w©r© mai© iteeoriiiiig %q mmpt tli&t a differ­
ent buffer vm im ®mh medim* fb© buff®i?i msM wer® 
0»2 H Clark and I»ubs ptespliate (Glarkp 1928)t ©•S M Olarlc and 
lmh» pMhalftt# CClark* 1928) and Mcllvaliie eitrat«**plioipiiatd 
19i|.'9)# ftll at pH 6»0» 0#2 M buff#ra were a4d®d 
at the' rat# #f 10© al# per 900 iiA* of iistlllM waterthms 
mkSxm «. '©*02 M buffer e«5n©©»tratie.n la thm final aediiaa, flie 
farl©tt,s m0dl& an€ ©©ntroli w©r© iaosalatesi witli Pf» f^ agj and 
inembated at 13® G* for Mk hQwtM* Ifttr ineiibation tli® eells 
M®r© fr«tar#d for ai©a®mre«ant ©f tli® teesrboxyla®© astivitf 
as d«i©rib©d in "Metliois*** flie rtsulta for aeeftrbesEflaa© ae-
ti¥itf 0B feistiiin# aM glBt.irai© eeii «r# r©p©rted in fable 6. 
TM tlir#® m#(tia e^ ntaialng the differeat buffers gair® 
hi^ er ttetivlt? tbaa the eontrolis b.oM#v@r, ths Miomt of eells 
hM^ e^stei from th# eontrol Sf«® mailer# a@ that if tti© s.&m# 
<|uaiitity of ©@lli wr# tiseii the iiffermee in activity 
probably woulci 'hm® hmn very siaall# «®ll8 grown in th® 
•pr«s«B©© -of jphosphat© b'iiff©r g&¥@ the higher histidln# deear-
b©xyla.se mlu©-« Th^  results on glutamic aeid M®r« ilightly 
hi^ ©r -yfeea the eitrat®*ph©sphate b'uffer was ms©d, but tb© dif*» 
f#r@n©« was ttot as great as with lilstl<iin«» Aaotliw faeter 
fable 6 
the effeet uf l»ffer in the growth seditaEi upon the 
rate of eell p^*th and preiucrtiaa.; of Amwthmtyljmm PsatidoTOmg frAgl, 
(©•067 tt Hlstldiae and glmtaaie a«M adjiisted to"'pH' li.'d) 
Mf£m 'ttsei* 
pl-l or the 
growth media 
Klett-Siiw^ « 
readin.Fj of tli« CO2 liberate (^l.^a'.,) 
Initial ?iasl initial cell# Mstidia# 
Trial. 1 . , 
Clark aad Lubs phosphate 
ClK»k a»d tubs phthalate 
l«Ilmlne citrate-phosphat© 
Control (no buffer used) 
S.27 
.^31 
5,00 
ii.k? 
h*^ 
h,hO 
m 
hd 
h2 
36 
?0 
30 
31 
31 
If 
10 
22 
16 
trial t 
CJjtrk and phosphate 
Cl*rk »wl Wl» phthalate 
Icllv&iae ei-ti»at®«-|rt»spIisto 
C»te©l (no nmd) 
r' OC* 
5*60 
.^10 
li.90 
h^93  
5.20 \i {X 
1 
i»C 
kQ 
3^ 
2? 
3h 
m 
19 
13 
16 
%11 buffers of pi 6,0 used in. sasaatoo acid*glttcose sMimu 
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ep til© decarboxylase a-etivitsy pretimeed# In .general the eells 
gpowB In ta« present# of pbegpiiate Imd a lilglier deearboxjlase 
aetlTity ms *©11 as ti» largeslb pop^atlea* %s©d upon thes© 
eonsMerations, the phocpiiate buff©!? CSlartc, 1928) was adopted 
for laeluil^ In the ..cultttr® ai©41tim tm all fwthep trials# 
£ffe&t &£ buffa».ai8epositioii on carbon dioxide libera.tloii 
Since differences in cell population and 5a#eai?bo::^ las© 
metiyit^  w®r© influ«ne$d by 'the var-ious buffeps in. isli# gf»owtli 
trials w%m m&d® t© deteifaiae if tla© huttm ©ompe^sitioa 
0oml.d Imw aMitioaal ©ffeot on th,® <i#earboxylas© act3¥itj in 
the Mmhimg ^pttaefelon flasks# Hi© fImsks' eoataiaed 
2»G' Ml, of tJae b« tested, 0#^ ml.# cjf mil m&mmion 
1&» feagj Ip^epaF®# meee^fiiag t@ "Ifettods"') «tn# 0*5 al# of 
©P L-gluteanic acid at pli l|.0 ia the aid® aim* fiie 
b\iff©i»i tested were Clark and Ltibs phosphate CClsi»kt 1928) # 
GX&k aM tubs .phthalafc# f'Slss?kt 1920) and Mollmlu© eitrate-
phosphat# (Hod{.paan|, 19i|-9)# tti© results obtaised are presented 
In fable ?». 
fh# carbon di0xid@ liberated la th© presenee of the vari­
ous buffers ma# liig2i:©st for th© phe-spfaat# buffer of pH 6..0j> 
«tiil# 1^© fhthalat# gmm r#0»lts slightly lower and the C5i» 
trat#-»plio#phate gmm tli« lowest re«poBs@» Also it Bhc>«ld b# 
noted timt the pheiphate biaffer had th® lowest final pH» while 
the eitrate-phosphat© had the highestt. this may be th© ©xpla» 
astlon for th© lower aeti¥lty obtalaed when uaiag th^© eitrat®* 
f t 
The effect of buffer cmpositim in the 
reaction siixt'ure yxponx the <toess%>3!ylase activity of Psetidcmtoms 
C!L-hxsticane adjiisted %& pi h*0, Klett-Siiiamerson readins; on 
cell wed l0) 
loff^  wei' pH of 
buffer 
pH of reacti® 
0^  • 
froa histxdine 
•frlal 1 
Clark and Lubs phosphate 6.0 5.03 S.3U 
Clark and Lubs phthalate 6.0 !;.ia 5,6o .32 • 
ScHiralBe. citrate-phosphate 6.0 5.62 $.16 28 
t 
Clark and Lubs phosphate 6#0 5.10 $.28 lA 
Clark and liabs phthalate 6,0 5.5U 35 
Ticllvaine citrate-phosphat# 6.0 5.66 3t 
38 
phospMt©- sl»6© th& aefeiirity of tli# A&mrhoxjlm& 
seems to fee liigli®st ia 'tfc© tmm'^ pB i^aage* Si© deearboxylas® 
mtitlty vith tim ph.mphA%^ buffer appa^afely if bigli®i* be» 
earns# ©f t!i® %mw pH iwing th© i*©a©tioiit fims it appeai^s 
fehat feli6 <^thm tw© touffe:ps pFotee© s sligktly inhibitory of­
fset whitla iiftf b® e-amsei. by the higher »saltia,g fpcaa 
theii? gx»#at» bttff©s»i»g abiliti"* 
of •anise meid ambatyat# plf umm tbt de^^arbexylate 
sefeiirifey 
In til® pmviQm tBW^%mtm*e sot tlM# studies» bistidia© 
aM glut-aaie aeid soltttions M#r# -adJusted to pH l|..0 •as'reeoa-
a®nie<l toy Oai© Cl9l|.0a# 19l|.0fe}« How©¥®i', in ,e©i»tal» tsfitls 
whw# t&e pH r0m%t&u. wm hiBhmw activity i?e» 
suited# indieatiag that th® pH of tli# Ptaofcioa uMoubtMJy is 
aex»© lffip0i«ta»t thm th# initial pH ©f th© tain© aeifi# 
©1# variolic afflla# mM» v®m using- diffeipent ap©--
ei«s of Pseudesonag t© 4#t#»in© tli© diff»eiit de^eajrbo^ylases 
Mhisfa. mj to® All six amin© anids ia th# pi*el.iain©.i»y 
trials M©f»« •adjiisttd to pB l|.#.0 for t-©atiag pu.ppos#s«> fiie or* 
gaiiisa that pi*otefi®d th® laigliegt deearboxyla^se •activity for 
amin© aeids at pH l|.»0 wm ehoseo to? a mc-re emplet© investi-
gatiott of th# ®ff©et of th& pH oa th© ®»©mt ©r deeai»b©xylas» 
setivity# fhi'fi© ©Fgaaisaig we^e ia tfe© ^aiamin© mMM» 
g%uma^»phmpbSLi& mud ttoe eell.s hai»ir«st«€ -and i?#sittspenii-
©a. as in "l©th©4®''» 'Sit a?©ftotloa flasks e@iitsiii#i 2*0 ml# of 
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0»2 M phosphats® buffer aiid 0#5 ffil# ©f tli# esll smsp.@iisloii# f© 
the reaetloft flaslc «14© a» was aM«d 0*5 th# adjusted 
SBttin# a@id soMtloii, lai,© pS ©f th# six smi»o a^ id subsferat# 
tolmtion® us®fi wi eijmst#d MtMn 6 rang® ®f 2 to iislng 
0*5 «»it ®iiMlvisi©n»« pH i*fit»ge of 2 t© 5 proire^  
t® b® t©© gm&t tm aetemlniisg th© €@@affeox:yl®.s© mtlfitj for 
omlthla# .end. For th«g# twe> «iiio a©i€S| additloml. 
trials w®i»© imd# &M higher emym» aetl¥it4da w®**®' obtalneA 
¥li©ii tli® pll wm. s4Jusfc#d wltMa m mag# ef 3^ 0 to l|.»0|i usliig 
0*2 mit subiivisiOM» Ps*' fyagi Mas ms@d £ov mMmumm®nt of 
the htstMin© and gliit«i© acM d#©a^ b©:K:yl&s© a©tiviti©t| Pi» 
ateraginoaa. for, lysinet argiai»# aui ©Mltliinei aal Fs* Tiieosa 
for tyrosla©, fh© fs» fyagj m& |£. yiseesft ©rgatmlsas w@r® 
growi at 18° e# and th.B Pf® aeyttginesa eiiltii3?#<i at 3?® 0#'foi*' 
2l|, liot»s. "Tlie results ©bttlm^d fi»i» a p#i>]pe'tentative trial 
for ®a©li aatlia© aelA &m pmmtitrnd in fables 8, 9 md 10» 
!l3ie Mgli®®t deeSFboxflmse aetlvitj for histiain© was ob­
tained with an initial i?®aetio» pH ©f J.tl and me resulting 
final pH of 3»35* loou Mstldln© ddiiai'b^ xylaie aci* 
tivity was obtained, over a-meli waetion range, iiielmd» 
iiig pfi 2*5 3*8# A of pH 1}..#7 ab©^ @ eausei eon* 
®ld.®»bl# deere&s© ia aetivity. 
ffii# optlanna aetifity for gltit.®ile a@ld ws found to b# at 
pM A fH.'a,bpv© ©r ©a© m low as 3«3 was not mm&UQiv® 
fable -8 
The effect of pH of the Tmotim 
sixtirre upon the rato of dscarboxylation. by Pseiidoaonas £rap:i« 
(Phosphate buff^  at pi 6,0 nsed in the reaction flasks) 
tetoe aMd me8. 
pH of 
amino acid 
solution 
pH of reacttoH 
CO2 
liberate 
Cul./br.) Initial riaal 
Hlsttiiae t,0 2.5:3 2.61 60 
ts 2.73 2,06 62 
3.0 3.21 - 3.35 m 
• 3«? 3.7h 3.01 6t 
- k.Q J4.68 it. 72 35 
kS 5.22 5.28 •2? 
Cllttfcaai<3 mid 2,68 2.75 0 
3-*^ 3,2$ 3.30 k 
•• 3.$ 3*^  3.72 3k 
• li,o- 3*95 li.io m 
kS ii.62 h,6S 2$ 
$.0 5*1S 5.23 •3 
f «feXe 9 
The effect of pH of the 
reactiffii alxtiffe upon the rate of decas-boxylation bjr Pseitdcgncoas aeruginosa, 
Cl%os?hate btirfor of pH 6,0 used in the reaction flaskil 
Aala© acid ii«ei 
pH of 
aaino acid 
solution 
pH of reaction liberation 
Cul.Ar.) laitial' Fin^ 
jfcpgialne 2.0 2.89 2.96 22 
2,5 3.21 3.30 rf"i 
3.0 3.70 3.73 62 
3.? S,9h 6.01}. 25 
u.O 6.3? 6.kh 0 
6JS 6,li6 0 
%«in« t.o 2.72 2.78 w 
tS 3.10 3.22 60 
3.0 3.71 3.31i 
3.!?' lu20 
U.O i*6Q 5.62 .6 
h»5 (>*3h 6.32 0 
f able 10 
flie elf©et of pi of the rmmsiAon slxtiffife t&e rate of decarb^-latioa . 
of «Kilthijae tyrosine hj Psgudotaonas aeru^'Moss- and Pseudomonas viscosaj respeetlTOly* 
(Phosphate pH la the reaction 
^dsm acii 'ttsM 
pH of 
arrdno acid 
solution 
pH af 'r«action 
GOa 
liberation 
Cu-i./W.) Initio Final 
ftmttli-ia© 3«o 3.60 3*66 37 
3.2' h*22 ii.30 !i.8 
3*h h*91 33 
3.i S:.?2 10 
3.8 6.05 6.1© 3 
- l(.»0 6.22 6.t3 . •0 
TyrmMm 3*1 k.Olt. ii,21' 26 
- 3S lull Ji.ilO 30 
3«6 li.62  ^ li.au 19 
3.S 5.90 2 
1.0 5*91 . 6.02 0 
t.f 6M . 6.23 0 
s. 
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as# mtlvitj thm vm shown at pH l|..,25 ia fable 10, Ther© 
was no api>r#diabl© actlfltj wlien the pH of - t&e ©rnithin© !»©•• 
action mixture wm &hm% 6»:0i 
fso vismm Mas fcli# ©nlj sp©oi#s ©xaained whicli produetd 
a •eapa'bl© ©f attaeklng %p?©sin®#. The tjrosla© 
m&tiwXtj prMueM bj this os^ganifflt these ©xp-^i»lia®nt;al 
eoMitions was saallest t^tal mtmj&m m&tlwltj falu© fouM 
tor mj Oft the six .asliio aei^e fhe pH of the sub-
sti*at« Md t© hs adjtistei t© « t®j?j low level tso ©btein low 
pH 1©¥©10 in th.& atxtw©,- Ab mtM in fabl© 101 fch© 
aetiirity ©eeiii»re<i Mh®ii tla© pi ef fche reaction 
was b®tw©®u l|».21 mA ij.#i|.0| howe^ef, the pH of tjrosin® 
used la fh© side ftm wm 1% ^otiia b® obsewed feMt th« 
pH stitodiirisioas .f©r the ifyesia© wept elos®-, yet the pH of th& 
wmctlon um aueh vMm boeaus© of ptof- buffering of th© tyx»o-
sine- as eoiap»#d to ptioaphAt© in tMi rang©# •Pwviuus invest-
igatieas bf @ale Cl9lj.0b,, 19li.6) wltli S» faeeftlis oultui*©® pro* 
dueing very strong typo-slae dtearboxjlas# acstivity IMicat® 
that- the x*&t6 of mzjm& i»©&eti©tt at pi 6»0 was aaiiy tim^s less 
than at pH 5«0» In 4i«toss lag glutaalis aeid de.earboxjlas® &e-
tivity,. Clal© Cl9i|.0a| stated that pH S,0 wm tii# wpp^v limit of 
i?eactioii m& that any pH h.igli©F than 5,:0 was insiiffieiently 
meM tm th® i»@a©tioii to takd-pinee* 
Bastii on tb© p#pi»@soiitatl¥© data la fables 8, 9# and 10 ^  
tlie saiin© acid daeas^baxjla'aes of se¥©i»al spmlms M©fe fotind to 
ks 
b# uptiaallf aetiv# at the following pE levels i t-a'rgitiln©» 
3*7$t li-gltttamie &eM# l|.»0| L^Mstlfiinei 3*2Si I»»lysln©, 
3-*75l ^womlthin© t 4*2$ aM 
Pmwth&xjlmm p^Q-dttoti^a by thM v&yiotts FaeMQaona.a speeies 
Mitny faetors aff®etiiig #»Sfia© pyodmetien hme b«©ii 
©€ and eertain e©iiiitl©iis tar high Am&rh&%j%&m activity 
haf® feten #stablisli#4* Using th©s® co-nfiltisiis, th# ggtm^onon** 
a® sp®el©® mm t«st#d t& i®t#riaii» theli* ability t© produm 
th© dlffweiit d«@aFfe0xylai®s* Mlien th© ©mifiaes w#3?« ttmnd to 
hm pmdum^ hj the different speeies, i,4dltional trials were 
iad« to aess«i»@ tlm momA of mnzjm aetlfity agaiast wieh of 
th© six BM±m meiiSf 
fkm experlatatml eoBditions »ploy®i In this s#i'i©.E of 
trials w#i*® .as fdll©wsi Ca) eataiiiii© fteldt-«gltteos#»|>liospliat® 
m®d.£« wa.g miM.» ih) all eml.tm»es wem iiMiufe6t#d at 18® 0*, 
with tli« ©xeeptioB of fs» mmmim&m* wkiek wm ineubeted at 
37® S»t Ce^ Ineubatlea period was Bk liemMi C<i) th# hai'vefit-
iagt 2*©susp©Ming and itaniwdiaatitju ©f tlit eslls W6.i»© eapi*i-
©,i ©ut as 4®ieplb.©d In i C©) tbe eenstltments of th® 
Mmfhtirg tt&BkM mmiMtM &f 2#© ial.» ©f 0-*2 1 ph©spiiat® baff®i? 
©f pE 6,0 (Clat*kj, lf28)|| 0.»5 •»!» ©©3,1. stispeasion. and 0»5 
«1# &f tlie amln© seli 8"ttbi.t3?at# i» the sid® a» and Cf) aaiio* 
metrie m«fts«f«©nt» were »ad© at 30® and ^•#©diii,g,.8 taken at 
5 mlmt© int^rrala f®r a p«i*i©<i ef on# li©w' aft#F tipping# 
Il.4 
fh© 0*067 ,M -witii© aeid solutions w©i»® MJusfeed with lactic 
acid s« tlaat th# ^©suiting pH levels of tb© y#&#tieii mixtures 
wei»e f©r the aeit pwt wltklii the j^ang© tmsM t© hm eptimm 
•fei* 40#arbo^Iai© actlir£tf» *Ehm #btaln#4 .f©3? arginim 
d#eai»b«|fla«® aetiviti- w© atom la fabl© 11» 
Tbm wriom® fBcmAeiseimB Bpmlms stu€JL#d foi? arglaln® 
e»b©Eylas® eo«M b« 'dif-iaiffi. Ist© tlios# id.%h 3?#J.ativ#If high 
tb^se with l©w tetiirlty md ttie-a# uMeh nhmm no 
aetivity#. Bused oa tli# a¥e«g,« wltme ©i* mrhon diojtM# llto» 
i3?at®d, l»# ftemigitiesa and rimemm mm etpabl# of pm» 
dttoiag h.l#i ###&pfeo^|'la,i© .a^tivityi while P^t fya^i,. P.g> TO* 
gM©l#ii8 and $&* iehthTO-sffiia i»t» vmj low pi»odueei»e -of this 
'eiig|®©» fh© other' fiir© spmlm wmm not mp&blm of producing 
atasurafelt qiiatttities ©f an mmjm whleh csomld a##.afbm|'lat© 
ftFgllSi»0# 
In all eases th® gi^wth of #aeh apaclm wmn a4©fuat« or 
at l®a..st th# e©ll mnn%& mm Thms it womld seeia 
that th# fit® ^spmim iiil-A did act ®h@w arginla® €©0a3»hoxyl-
a»« setlTitf iiaiar th© ©f th®s®-trials# wevm not 
©apabl# of ad&istiag their jaetaholle. pi»o®#ssei to ppoitie© th# 
sp#iilfie #aipi#» Si# aeliflty f@r feh© »st part ms high®? 
f&r th© BBmmd trial thaa for th® fi»st* 
Qm'&Mm eh«^#8 hmtwmm t%m iaitlml ®M final 
»a#tieii •§& ©f th# astiir# »f©e£#8 thaa with th© ©th©» 
tw© b#tif#©» th« pH i&ijPt# ef th® Im 
Tabl® 11 
The ability of ssme fee-gdcnonas 
speeies to produce 3>«rginine deGBrho^/laMe* 
(I^i^giaine sola-tlai adjusted to pH 3*0) 
Orm 
Triftl 1 Tr,l^ 2 
Average 
CO2' 
liberated 
pri of reacticai 
COg 
lilseirateti 
Cul->%r.) 
pH of reaetim 
COg 
Hteate-d 
Cw-laAf.) Initio Final. Initial flnml 
Pssta3«{»as i^agi 3.k2 ' 3 M  
%$Q 
8 3.I4O 3.56 • 16 12-
3*h2 0 3.Uli 3.$S 0 0 
putrefacxens 3»hh 3oO 0 3.1t2 3*S9 0 0 
aerap^osa 3.8S 3.98 111 3.97 IuQ6 a a 
^ivbolSSs 3»Wi- 3.U? 0 3-U6 3.1i3 0 0 
^ciiol^s' 3,1*7 13 3»h6 20 u 
cyanogen®® • 3M %$0' 
3*56 
0 3.U2 3.56 0 0 
^-rac&ntlm 0 3.U6 %h$ 0 0 
3«Wi- 3.1*8 16 3.^0 w 17 
'^i'Ssa 3*72 63 3.1i2 3*76 5? a? 
l|.s 
aeljlfifey sp«'0l#s and thos© whieto.' were im^ etlva ms not of eon-
seqiieaeei in faots in .so«e cas#s tli© vas^iation wm# larger la 
tiie inaetiv© gTOup#. ®i# iaifcial pH of Pg» gtegaglrMaafe eella was 
mx&h higher than tii© ot&©i»S:, whlc-ii profe&bly was dm© to tli» 
pH ©f t&e e«lls Awing gmnth., 
flie i»dsiilts of til® tests fop glutamie aeM deearljoxylas© 
aotiirltj €sf th® Pseudoiaonas "Species m?& glwmi In Table 1-2... fl» 
nmmber of speeiei acti¥« against glutasii© mid ie auGb mallei? 
fcliaa Mi til fch© arginin© fiecayboxylas©, onlj speeles being 
capable of. producing tills Gvizjim^ Th& •mmvmt of deeai»b03cylas.# 
aetivity prodmeed |f*. ^agt,. Ps# ma |s* aerti* 
ginosa was ameB. aoTO tmifom betwe-aii actl¥® strains as well as 
'oetwe#!! til© iw# trials than In tM eas# of strglnlne deearboxyl-* 
sas©* 
.loi 'iill s|3,©eif(s yTOdueing glutm&ic aeii d^ amrboxylaee, 
fclie fariafcloa tiae initial sM final pH was quit© sniall 
aai mifo»* However* an iipwayd trend in pi wm present for 
tlios® possesaiag tbe aeti¥ltj+ Sine® the pfi for 
tli€fS© gp©ol#s not ppofiueing the ©szfa# wss wildalii-tiie &mm 
i»a«g© m fOF tlios# peispsslag nctifity# it was probabl© that 
thms®' mmn &p&Qim mwm not capmbl# of adapting to pi*odiie® 
an wnzym^ fOF glmtaaio ft©ld» 
fhe matiltB Qht&lnmd fer tlh.« higtidla© dsosjpbQixf'las© ae-
ti¥ity am sbowi In Table 13, fh.® niialser of specim possessing 
an mz'sfmB aefclir® on hietidine is gr'eatsp timn foi* ©ltli®r ai*gl» 
fable 12 
Ihi® ability of some Pseudomonas 
sp#c4es to produce L-glntaxnic' acid' decar'bo::^ 3jbSe* 
(I^ -glstasAe acid.solmtion adjusted to pH |,.0) 
Trial, 1 Trial t 
Aren 
COg 
lib« 
pH of reaeti^  liberated pH of reaetim llb«c*at«i 
CMi.yk'*) Initial Pii^ - Initial Fio ;^ 
h*21 k»So ^ 51 fe.« li.22 38 
h,3t Ii.38 0 Is.13 0 ' 0 
h»h^ 12 ll»12 ^•26 22 1? 
lt.20 '4.5U lit k,3Z- ii,.a lA Ii3 
it.3a li.?0 0 k.30 li.53 0-
k*l6 1+.12 0 14^30- E#3ti 0 Q 
. k*^' 4.33 O'- 0 0 
li,28' k»m 0 i|»32 It. 26 © 0 
k*33- k*So 0 Ii,28 i^ ,18 0 0 
k36- lt.37 0 0 0 
Psettdoaeaaa' £ms.x 
pntref'acxenat 
aeruginosa 
giWeolmg 
aucidolens 
cyanogengs 
s^nxantha 
viscosa 
f atte n 
Th« afeilitj of 
speeies to fp«Aifise it*liistidla» d«e»'b& l^ftSi 
CiAlstidla# soltttim MJiJStei to pi 3..:0) 
Qegmlsm 
f rial 1 Trial t 
Ar«f«ge 
• ;:'II of reaction liberated 1>H of reaetioH 
C©2 
liberated 
Initial Pinal Cul./hr.) Initial •fimi (Ml./hr.) lib«*ate€ 
fP8^  3.73 3.30 67 3.7li 3.?5 58 63 ' 
fluorescens 
piireSeiois 
; 3.76 3.S1 0 3.82 3.?0 0- 0 
3.7B 3.76 © 3.60 3.67 •• 0 G 
aeiii^inosa U.38 I4.1i7 Iili h.02 li.3it $2 
imTeoiriifi 3*72 3.50 6 3.70 3.7U l4 $ jsttcidolens 3*80 li.30 S 3.72 3.92 6 f 
c^ mio^ enes 3.70 3.S2 0 3»88 3.9li 0 Q 
as synxi^ tlia 3.6? 3.72 •33 3.7ii 3.0O 17 
ichi^ bsinia 3.76 3.7U 0 3.88 3.92 -0 0 
^^Seom 3.52 3.62 36 3.70 3.81 3? 35 
51 
nine op glij,t.ami.o aeid# . |s* fg* a-eyugisoaa md Ps. vis* 
cosa ©11 show strong,, pro-dttetion ef deearboxyl&s©j» while P|» 
gi»a¥e6l©n.s, Fs» inuoidolms m& Ps» ssimantM prodtiee smallea? 
aMoimts of' th© ©aiiae. The &klmw fotir- s^mlm dM not pTOdue© 
mmBm*&hle saoimts'of carbon dioxides t»jep@fo3?e# tbes© speeiei 
ai»# 0onsid©r#i not espable of 'Mstl^lne deeayboxylas© p2»odue-
tlon, at l&mt under- %h^ conditions emplojtfi* 
fh© results of ^IppB Cl9l|.5) sxiggeitefi that a eo-d©ea»'bdxyl--
m& was m% ii.e#«ssary for L(-}h.lstidiii© detarboxjlas® produmd 
W fii* velohii CperfrlBf;©ns) Type A*, If tMs suggestl-©n were 
trm fm* the i tlie-n tfelp m&f a parti-al ©xplana-^ 
tloa f©r til© li^g-# noab#!* of specie® posseiBiug Mstlfita© ae* 
tirtty* 
fhB pH change i-s mthGit* mlfo» f&r all sp«ci©s with the 
«xe@ptlon of Ps» aoraslnosa, whether tbe 'e-tlls pQs&mu deear-
teexflai-e aetlvitj or aot,^ 
fhe results for tlie Ijslna 4©o,aipboxylas® aetl^it^ 
of tb.© farioms f ® p - e e l # s  - a ^ - ©  p T - e - s - e n t e d  i n  f a b l e  l l | . »  
Th.® Ifiiae d®-.eai»t>ftxjlas« actiiritf Imel 1M mnoh. more ¥ariabl© 
theii for tlios© ©ngpiQS reported above* .aeraginosa produee-s 
a mifili higlaei' actiirltj on If sin.® the© tli# otlie-r sp©eles| ^also 
til© aetliritj li e©nsi«i®3?iLl3ly h? t,x> .tiasn »f©rted fo? the othei» 
amino aeld i-#cai»t>oxfls.i®s-f. |s» ^immm Is the ofHj oth®3? sp#-' 
cl#s stowing a .hl#i lysia® deearbox^^lase mtlvitji wlille Fs* 
fragl« g8:» gg-sTeoleag-a £&»• imoiflolens and fg# e-yanoiianes all 
TAle Ik 
f fe0 ability of soiae Pssttdcwoai^  
sp«eies t# pr^ ue© L-1 i^oe AmmrhmfiMm* 
Cli-lysiae- aolatioi adjusted to pi 3.0) 
frlal 1 Trial I 
.co« 
& 
CO  ^ Arer&p0 
pH of reaction pH of reaction liberated COg 
Initiiiil UMI Initial Final (a l./hr.) libei«t@4 
Ps®ad<3«aaaa trngi 3.32 3.1x1 12' 3.3lt' 3.38 7 9 
HSoresceas 3.36 3.1i2 0 3.30- 3.U0 0 0 
• pii'irefacims 3.28 3.ii2 0 3.31 3.li8 2 0 
3.66 3.3? fS 3.6U 3.30 82 90 
^s^oIeS 3.iiO %k6 13 3.32 3.U0 11 12 
imcixioieM 3.3U 3M HI 3.30 3.U7 HI lU 
es^ngtaogme® 3.iif^  3*7$ 28 3.50 3.82 3® 29 
3.itO 3M 0 3.1tO 3.Wi 0 0 
ichCyyoSia 3.Wi 3«Wi 0 3.i42 3.iiO 0 0 
vxsco^ 3.1i8 3.70 61 3.Wi 3.8% 68 
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l»0is#is a weak Ifilae ieeai?|j6Eylas© aetivitft fow othei* 
8|f@ei#g ta ikow til® fpesea#© of tto 
Thm f#a©tloii im the .fg©u^oagiii.g »p«ei#s &el(l¥© on Ijsino 
was Ml^la a f'-ftug© of .pU 3»4 ^ 3*7* la lie la© 
©©tlfitjt th© pB ©f tht mm%Mn mixtmrn mppmmn^ly 4@©s n,ot 
tQllm th.© sam© pattewa. a® fomd witli the pH &i tb#'growth 
a©illwaj: lower fH during g^owtli ii assoeiat^i with %h& 
m%lf±ty» .F@i» tlieg# ©yganisas ghwlng sfci»0i:5g IjBitm 
yeiatifdlf Mgli final. pH is not 
itt« • iiltog#tli®F tm %h.& liigh#af mmtlQn pE i-tf©! but al,se pos-
sibij -to th# high mm-pm- mtlritj litoerafeing.. the, sain© ani 
©amslng m gMft.-aprfm-f# In III© final pi# 
Sale sni lp.fi Cl9i|l|.) P|,# megiagiii##& was ©a© 
#f th# bettti? 00iii»e«.8 ®r lysia© Ife© ir©i»y 
high lysin# Bhmn hj a,egugiiiQsa and 
ft* yistogft ia thti# %rMl& possibly is sttrlfemtable to th« 
ppegeatii ©f a g©©<i iup^ly the Fp« all «poi»ts, 
lai® •e©t©e»bozylits® is i3,@©4®d fo'i* th.« mzjm to b© ae* 
tlf## Pesilbly mdey the eonfiltiO'M ©f tMs# trialst tli©s© 
t*© s^t§l#8 0f .g8#m4ea0m.g p-roim^M aa fumntitj ©f th© 
Mhleli reswltM la a highm lyaim dmmvhmjMBe ae« 
tifity thtia ia tli# eifti® ©f tfe# otMr ip#oi#i« 
a® s*«salt» 0btt.lii®4 for ©mtfeliia® detmFlJO^Ms© aetlvltj 
mre «li©«a ia fatol© 15# tti# six fmMmimm spmim showing 
©mltMn# ftetivl%j» onlT tw© sp®ei#» mw# foiiad 
f atole i$ 
fh« Mjllity ©f mm 
spe«d#s to prodtiee d«^rfe®i^lasie.« 
(L-ornitMae solatiaa adjastea te pi 3.t) 
Orgaiitsw 
M 
fiAal 1 
of reaction 
Initial Final 
liberated 
(Ml«/te.) 
frial 2 
pH of reactiw 
'Initial iFIa^l 
liberated 
Cul«/hr,) 
I-rerag® 
COt 
llb©r«t«dl 
WsmAmmaM fragi 
^ragSiflk^a!' 
graTOo^mi" 
giicidolens 
cyanogeaes 
iehtl^''osraia 
Yiscosa 
3.60 
3.70 
-5 Ali 
i^.2l4 
3-62 
3.62 
3.60 
3.52 
3m6k 
3.50 
3.32 
3.71 
it.30 
3.® 
3.62 
3.63 
3.^6 
3-70 
0^ 
11 
0 
31 
Hi 
Ik Q 
0 
8 
32 
3.60 
3.66 
3.68 
li.30 
3.70 
3.66 
3.5ii 
3.56 
3.58 
3.72 
3.62 
3.30 
3.79 
l;.ii7 
3.92 
3.3U 
3.60 
3.62 
3.6? 
3*Sf 
0 
8 
0 
36 
16 
•n 
0 
0 
5 
38 
0 
9 
0 
36 
1$ 
n 
0 Q 
6 
3lt 
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to pmmm S&irlj Mtrong activity# Fg.* atimglnQsa pos*» 
s#.ss@d til© h.igh.m% oa oraitMn®* j©fc th®' ©mowiit wm 
oalj appi»oxliiatelj l|.0 psip e«t at h%^ as tiie aetlTlty on 
Sim •predum^ by tti# sme ©Fgani-sm.- Fow speei.©® Jfail®si to 
©aiiibit omithia# dmmvboxy'lmm mtlvitj* ^®h# mriat.lont to 
th© mti-witf ©f ttie diff©»»t sp©0i®s is siiall.#!' than th&t 
e^ibited for th® ©tlier ©iM|m©s »p©i»t©a, whtob indioat®# 
tliat ai©'sf#ei©s mm aot steong of ©ralthirie 
i©e&ftoQx;yl&g# ©i» that otlier faetorsi. smth as th.© supply of co-
»© llattlttg their 'dagyiii# setiflty# 
fhe sixth 8©t ©f tfimls involir®s th® ability of tli© 
Fg#tidomoniis sp«ei#i to pm^um tyrosine ^eemrboxylasa'ji the 
3?#sulti feeing pF#gent#d in Tabl© 16» fyyoaiaa teeafboxylas© 
pp©iiietioiii,. as f» as the t®a sptei«s of gieM^MOn&i stMi®# 
s» eene®«i©d, is limited to^ ?£• visecga* flw mount of tyro-
sin® setiirity vhm eompap«d. to- Wm ©tli€f- deearboxyl-
sseat if©uM haw to b© elas-sifiefi as aod©fate or w®stls» Gal© 
{19i|.3l» werkiag with !.» geli# slao«#a that wlier© m& species 
pQSitsstd th# al>ility to pwdtie© swural amino aeid 
b#xyia8#s,|- tto tf»sia© ae-tiTlty urn# <soiisid©Fably 
«Ball®r thBXi mmt Qt th# ©tb«r- 4#e»b©xyl®»#is» In eMaia-
iag t.h® wlttei for Wm fi¥« d#sM?b©xyisi«« produeed by Fs# 
Tiseoia, the tyi»«5Siii# activity -is siialle^ than, any ©f th© oth-
m mnz-smmn pFOdiit#^#. 
A Bwrnm^f &f tti# amia© aeid'fieeaptjexylases pfeduced by tb® 
table 16 
the or some Pseudogonaa 
Species to proinee L-tyrosine decarbaxj^iase, 
(li-tyrosiae solmticai adjtxsted to pH 3»5J) 
• trial 1 Trial 2 
Average 
CO2 tjI! of reaction 
COg 
liberated pi of' reaction liberated 
Initial [^'"Inal (mI.AT*) IsitM. Knal CaWhr. ) liberate 
1..28 0 U.22 I4.21 Q 0 
"SttoxWcens U.26 I4.59 © li.22 hmlO a- 0 
pularefaei'ais 
aeruginosa 
li.l2 U.l? 0 • ll»20 h,22 0' 0 
U.92 5.65 0 li.97 0Jil 0 0 
li. 08 h.2h 0 ii.lO h.22 •0 0' 
wiSdolims ii.lO h.l6 0- li.lli U.25 0 0 
qyanogsaass U.o6 li.20 0 14.21 0 0 
sgnxantlia U.12 I1.38 0 ii.08 h.2lt 0 0 
'^ seoaa 
h.2h 0 lt*lB U.3I1 0 0 
Ii.63 28 k*n - lt»52 20 2lt 
SI 
gpecias of PseTidoroonaa as preasntM in fables 11 
fcfcpou,^ 16 is shown la fabl© 17# It will b# a©t«4 that all 
spmclm w®i*f- e^pabl# $f pm^u&tiou ©f efc least one d®eai»boxfl'» 
ase wMle mm.® of ©i® 1*m Bprnlm.- p»aa©®«i mmjmm fer all six 
md.no iieMs Iti© mm&hmr ©f 'PseMoiaonag species wliich 
pro&iccf the specific decai»boxylas#s faritd trmi ©ae for tyro-
sin© to six fdr histslfiim# lysia# end omifehin©. '251® data in-
dieat® also tlmt^ »s absolat® ©©rptlatiens exist b€!tw©#ii th® 
0p©ei#.i e.nd m© dteerboxylase® proQum^i #.£», tli#r© wei*© no 
eases wli«:r# of a de'sai'boxflas® speeific fo3? on® 
substmte was always associated with metion oa a pftrtlcular 
on© o? definite gmnp ot siabstrntest. 
Effeofe 9f pyfidQxiii.g OR- de0arb#xylag» actiirity 
After til® gtua> of the «t©»t ©f decarboxylase pTOduction 
hj tti# seltetM gsetidoittonas speeies,;. it seeraed desirable to 
ftttdj the effect of pyi'l^oxine nptm tli@ aetii^ity of .sain© ael4 
tfscapboxylcses. Bell£ua|r.|i Umbr#it snd ©unsslms (19l|^5} stated 
that opganisa® is-apabl# of growing without pyi»ldoxlii@ w©3?® able 
to sy»tli#sli« m .eodeemfbsxflase# Lstep Stinsalusi, Uabi*«it, 
Bellsmj mA i^'oust iX9k$1 described tb© acttv# eodeeafboxylas® 
m a phosphorylated. pfi»ii©x&l eespotmd, Ttmu, ti't&ls witli se» 
l©et«d PaeMomonas speeiea M©r@ m&&& to drntemuinm if addition, 
of pfTidoxia© to tlie growtli mtdlns or to^ thm reaction aixtur© 
would iu0F@aee th# i#eai»boxylas0 actj.vitj. 
fafol# 17 
^edactim of ««ta# mM 
%- s«e .f^tid^aaa sp#el©g, 
CfaMmtim© lasei oa «s«its fmm Tables .11-15) 
C^-faadsai 
Amno mMs 
ifginia® Glutamic 
acid 
Histidine I^ine Omiihia® t^osljie 
l^«adoaettas rrapl + +. + 
flaorescen# • * • «* + 
^•tarelWoieas - , t' m*- -
aera^^fif^a ¥ •H + 4-
*• 4» + ¥ 
mcidolms + +« +• •mm. 
c^anog«©» - -MM- + - mt-
. » 
-
» » 
Ichtl^oaaia "f - « + 
Sscosa t- + • + 
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Tli® basal of easaalw •aolds^gliieese-iihio-sfbat# was 
|ip#p.&3?#d mA st^rilleed as deaci*ib«i ia ^Methods'"# fo 100 ml* 
0f tla# gt®i?His®4 fe&tal metim, was mdd#a 1 ii|,> of & stei^illset 
solmticiii #0ateliiing $OQii of pjridoxiii®# Fifty ml.» portioas ©f 
th# h&ml mmMxm jf«rtiri#d wltli w#r© inooulatet 
Ml'tti mrnvMimMB,» Fs» ZM£2S£» SM.* ptttyefacians arid Ps» 
fluoreseens and Incubated for 2lf- h0«i?s at 37® S» for tti® first 
and 21® G.. •fo? «ie tfere#* In all eases bettlts #f tli© 
to&tftl sedlat w%m inoculs-fc#d witda, emeli ©JT tb® f©w» opganisas 
for lin© m eORfeFiela* AfUm thm mlln. wer© har«» 
and #«11 smsp-enslons pi'epai*#^ as in "Methods"# Foi» 
aeaiiiflag tti# mmmA of decarfeoxylas© xil# quaati-
tl®s Qf tii« '©ell were aMed to ©ach of 
tQw^ VspfeOT-g flaiks. All flasks ©o.ritain#4, in addifcloa to the 
e#ll sttspuBsloas, 2#§ si# of phdspliafc© btiffer of pH 6».0i, f»© 
of f©w flasks U.SO conta_i eo 50* Of pjrldojEia© ami 3^ 
of ad®a©s4n@ teipliospliat®# fo tli© bIM &xm ©f all flasks was 
©••$ a, &t Ml# sf#eific aalB© aeli, foi» m#astai»©ai©iit; ©f 
deeftFtooxfla.f® 
fhe few sp©ei«s tjo b® stttdiM g«le®t»d on tfa© basis 
tMt two w«re ©apabl© of forming tlve d@oai*l>@xflas©8 and'tti® 
other two pfo-dueed qnly oa© enzjm0 of this t?pe»' 0»e of fh.# 
o^ganiias producing five mmjmm wm th^ only on© ©apubl© of 
tjrminQ laecarboxylation, 
b®il«y and ©msalms Cl9l|.l|-) TOport#d fehat tiie pyridoxin© 
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fo,i* deewboxylas.# prodrntien is tewsfal-fdld th# 
eo-mentTOtton tor aexSi®® gf^wfeb. fli© addition 560 
py3PM0:Xia® p©F 106 lal*: ©f was coasM«-i*«d t© b® in ©x-
eeas ©f tb© reqmlp^Bwafe tm siu-e# tb© f©piilatloiis 
oa tii« easaaiaa aeids-glucoste^piiosphat® wert as a.ai?g® 
m tlioas on •feh® rne^Sim fsrtifltd'With In all' 
prwieus tolaisi tJne g»wtli imi. m.t emi^&imd any Md@4 
gi»0¥lli factors I muf e©uM imm bmu prmmt iu tM 
t©etaiileal ,g»#t ©f tli.® ms&mlm aeids mM.^ Als® to b© eoa«»' 
siasF#d is -tilt ability ef the PsetiaQiaoa&g speeies to eintiie-
sis# ii4©qiiat@^ mmmiiiB ©f tii® varleiis g»ifth fao'tow# inclM« 
ing tht on©s' s?#c|ii£»€ fei* th© pKJdiaetsioE of -desayljox^las© 
and 
ThB r&MvS-ts obtaia&d 'witli tli© aadltios of pyridoxin# to 
th© hmml mmMrn mnd to feh# FSfictioB flask# mm pms&ntM In 
faljle 18« In, ^Kmiulmg •dmtSL'on the firm &mjmm produced hj 
Mm* -^iseos.a* when g^MH ia tli© p'i*®»©ne# of pyr-idoxln©!; Mati-
4M@ aad tjr&sim i®eft»boxflas6« ar© lac^e-asM sli|pitly» fhe 
Inereas# f©'i» litstidin© aeti^ity 1>6s©d m am trial indioates 
tMt til® pjriioxtne m&y "be partially p^speaaibl® hy causing a 
morm rsplfi profiuetioB of tii© 'flae «0«nt of ilffei»erie« 
"betM^eia t|^©sla« aetl^ltj ©» th® foi»tlfi@il md eontrol growth 
mdi© shtomld b« questioned as baing sla©-ti> tli® a6d®t pyrldox-
in©'* AsooMing to lellaay aui. Gmsalms Cl9i|i|.).» imrBmmd tj» 
F#sin® i0eiai»b©ayla.i@ aetivltj is dm© to a great ©p «on0©nti»atioa 
f al>l0 IB 
The effect of pyrid^ae ia th© rnediia sad ia th# 
Tmo%%m flasks 'opm tiie sctifity isi the P^diaeamg species, 
CAr«rag® of two flasks in th® sae larlaXr 
CO? liberated 
nlmtaate 
Opgani^^ Arglaias acid llftidtae iysllis Qmii &lite fjrmlm 
««-» eoi* eoii» e«-' cm- h" con­
Md«d tr«l aid^ trol add®i trel added trol Md,«di trol 
I»s„» Yisc«a Ij,6 0 0 21 t3 ^6 i}8 30 23 W W 
-^scosa • $2 50 0 0 3k 31 53 1*7 30 32 26 22 
I%* .aerttgjjEtosa 35 36 2$ 27 la S& "!$ 72 33 36 0 0 
Ps., , a»agi3M®a • 36 33 ItO III h3 ho 76 0t 38 35. 0 0 
Ps, patare&ciaas 0 0 23 22 0 0 0 0 0 0 0 & 
P8» piaii^efacieiis * 0 0 19 21 0 0 0 0 0 0 0 0 
Ps. fla<»rese®is 0 0 0 0 0 0 0 <} 10 13 0 0 
lS« flm^ «sc«ns + 0 0 0 0 0 0 0 0 11 11 Q 0 
^0 s igrriiesEine amd 3^ of A, f. P. ad^ed to the Warburg .flasks, 
pyrid©xine Mded per 1C» al, sei^ia.* 
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©f p|i?ld6xin© thaB is. needti for optiiam fm«5tioaal growth# • 
fli© results i»a lysin#, aFginln© s»d omitsliln® 4eearfecixylas#s 
wap# ineonsisttritt iiae© sm© eoafeyols .show aoi*# activi­
ty fehtti til® , c©i?rsisp©a«ilng f ©ptlf l©i. aedlat iMi$atiag tliafe 
pypMoxim© may m% he the Halting faetoi? f©r optiama aetl^» 
ity by tlitsit thrt© Bm'fms*-
Mmm^ mn limlto-d tplali with. f£# aeruginosa i th© grewtli 
a#diiM fortified lAtli pyrldexia# ga¥# iiie^#as.®4 aetiirity of 
glmtinie m.eid decai»boxylas#«. Ih© other f?>«F- t«e»to©^yls@es 
pmdumd by ^is wganisa failtd t© i^o« m Immm^ activi­
ty* .to iat®r#ftiBg point is that th® histitin# activity of 
tliis si>#ei@.s failed to show th© ©lat was otose^v#i 
l)«tw©« the fortified aad eontrol gp^wth media with -gig* 
2SS1» 
ZE* P'^ty®fft0iens afparently is not aff@et@i by tlie 'addi* 
ti©ii 0f pyFiAoxin©* As etiomi pr®¥loMslyj, glutsiaie acia is th# 
naly Miao s@i€ far wiiieJi a ieemrMxylais.® is ppodueed by tfais 
ofgmnl-sa aa4 in tb#st limited trials the •tasmit of aotiirlty 
did not inercas# witb th® aMltien of ttot pyrM^xlm to th@ 
gs»Qiwtli ae41m# 
gi» flm©i»i»se#iis liksMlse failed t© i»#spon.d t© pyridoxin©, 
#itli©i» as. tb© gi»oi#th faetej* or as a ^©lapoiiitnt of th® reaation 
aixti»®# thtt® iaiicatiiig that pyFldoxlit® was aot th® Halting 
factor in ©raltliia© €€>ca^b©xyl&sfi pTOiuetloa# 
.la.s#d m the resmltf preeeott^, tl3:©» wm »© ags»®m©at oa 
wii«th«r tli« ftdditiott of pyi»4doxlii® to tb® gpOMth m^lvm gm® 
63 
in.er©aii©t aettFitf toT th® ume deewboxjl&si W tli# 
dlffe»nlj spe<jl«$ of Paendcmonas# In n© imstmnm wet*# th© fow 
&pmim of Pseiidaiaosii.g tm§tmA .sfeiimlated by the :^i»#s©ne# of 
Pf^id<iEiii© ia tlie »diwi t© fdna iKtlito aeM d©emftooxjl-
as#s €>the3? than ^hoo#^ '3?®pGi»t©ci in fabl# 17* 
®i# addition ©f p^idexin© mid A f P to Qi© r®«etioii 
fMskSp, for functioning as $ did mt hring 
about m.j certain Incrtas© la tbe deea-i*b©xylas© aetlvltj tm 
PseudomoaaiS sp#©i@# s.tudi#d, §ttB.stl»s, BeUeai- imd Oabfelt 
C19iji4.) reported that p '"'idexine and 1 f ? ¥#» eapabl© of 
aa' the f«r d©ea^%©xjl.a#« prodU'Sed hj S* 
faecalis when coeiwym© eoneentration was tli® limiting factor. 
Since additi&a of these in© faetoFs to^ tiis rtsttiem flasks did 
imt field inci^eases in enzpie aetiTltjIt s#eas probafcle t!mt 
®.d©qtttt© arxoiints of coenspit #!» otliep iiaed©d faetops ©r© 
present wltlaim tb® 
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aedluffl fF#© €if amin© aoids#- tia© m%lm asM deearlsosLjIagea ar^ 
mt |>^otod®d#; •fh.® addltisii of tlm saiao acid, smbati^ftti# to the 
growth, me&l-m pesmlfes in tti© pFoduction of the eorwrnpon^lng 
dmmrhmjX&m f. prmM^A^ a© €1123®© pottntlaX is present in 
tlie -©^gaBl.®!, 
la ttsttag tile tea speeles of Pgtudomonas» two sajoi" tea* 
p0i»afcttre »ng«s «:p@ i»v©lv#i» E]sp#ria©fifca.X trials iticoTporat* 
ing m mprmmnMtim Bpml&B for 21 mS. 37® G* teni^aratur© 
raiigfs were oat usimg Ps» tmrni ead F^* SSEBSS^SS* 
i»@speotiir©l^-» Si@ gi»owfeli ^®ipei»atu2m s®«a t© play a very 
lmpo2»l;ant role ia tli© pro4i.ict.ioi% of tlie mlm miA fi®eax*boxyl-
ase by both BpmMB Netted,. tmrni pi»odue©s tli© lai*g©st 
aaounfc of ©iiBpa© sotlirltj st %Q^ 0», Miiltfa, Is lower t'bmi the 
reeogaisei optlaua growth t«si>e3?atttre aai '8t#3*mi:li]tQsa pro*, 
due^s lb® most mctlvltf at its optiam ^mth taiperatur© of 
37^' 0, Iggertli (1939) rIs© i3M3t«4 that produe-
tim smm organisms «as greater growtli, took plae© at 
teapeFatui'©.! l©w©i? ttian. the ©ptlaaai for gi*0¥tli» 
fb© ag« of til# eultttp# was shown In fable if. to b« an ia-
po^taat factoa? in tli© aiiount o-f d#emi»boxyla®© fajsaed hf P0« 
'Tbm hi#!#!* activity O0Oiii?i»iiig at 2i|. hours witla fcla.® 
sli^tly lowei* ©«11 j>©pulatlon tlian at 30 h&urs suggests that 
the fematloa of ffla# ©nzpie appap#ntlj b#giBS soaewh©!*© in 
tla® logayltlmie plift-t® ftn4 lBer#as©s in aetiirlty a® growth pro-
e©©4s, Witt til© grmtmt mti'vltj ommTlng neap tti© mn& of 
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tli@ io.g»ittaai© gi«ewt;h phase* Sal® i?©po2»ted tl.9l|§a| that d@-
mx'h&xflm^ m'tlritj did. .mot oeeur in yomig eells of 1». eoli^ 
tat strain.® ©apabl# <of etmjm fowatien produe.#d itls.®' ©ng^M© 
Ist® in ®ie gi*oifth pepi### Lage^laerg and €lapp.«p (1952) 
ported that .for faecal 1b ectiiritj could "be demons"b©-
tw#©n 16 TOd Sif hou^St with, 'tfee optimtaa b#lng with th© 2t|. liour 
inettb&tion period. 
For S« faacells# a- iferelehll (payfringeng) -mad 
la^mbatioB pex'iiaig of 10 to 16 fiomrs liaw »po.rt®d hf 
Gal© {19i|.6) as being optlsainj lo^ f©matlea of the deearboxyl-
mm* fh©i*@ i.s Bmm question as to wliy £s. fmml was 
in d#§.a^boxylase forsaation. siaee very little growth oecuKred 
as late as l8 hours. Gale Cl9i|.l| girm a, p«ii»tial «:^lanatioii 
f©r this sl0M teeeFboxylas© fomation by i»©po.i?tiag that vhm 
grortti: tak#s plae®' in the of a oarbohyis'at©, the ap* 
of the ©ngpi© vithln the eell Is delayed# He did not 
indleate if Mi© iel&f was g»© to ri©#d tor aeidity de¥©lo,paeiit 
b©f©y® enaya.e f0Baatioii eouM laegla ot if tii© hijjhei* aeldity 
pi?ofeo©i imj ®low dmii e©ll growtli and thus delay 
raatlon. 
Hie Glmrfe and tob.® phosphate biiffer p»ir©4 to "b© more 
itiittulatory In th.e gi*owtli laeilm for the ^eTelopment of th@ 
d©«a.f»l>#xylst.s.® aetlvity Itiaa tli© Clark arwi Luba phth.al®t© or 
Mell¥8.ine eit,i»at©'-ftli00plm%© The phosphat© buffei* ap* 
patently plays a imal role* acting m a soup-e© for ph^sphat© 
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f63? proper e®ll .fmetiea and ©xarfcing a. btiff®i»tog #ff©et dw-
iag Ml# gpowtli of tht eells# Apparently tb© tJiiffers maed 
ast B&ilsedlf texie#- Mlmm all wore favorftbl® to th,© f^ffaatioa 
©f i©carboxyla#©s by one or raore organiSM.#, 
The pli Osf til# reaction becoms g11 important b@eana€! the 
is-©lls say posseis thm saaia© aeii i#e-arbQSflase in adequate 
qu&ntitits# JB% little or a© activity ©f engpi# on the 
main© teid will be measure# miiss tli© range is cor­
rect. The enz-^ e do«s aot react with tli® substrate ianl«ss an 
acid condition prefmils, 133,® reaction pJi raag#s for aetivitj 
b©tw#ea tint deearboxylasss and th# mi.m aelAa v%m fomd to 
"b© as follows: arginine, 3,2 to 5.0; glutamie aeiii, 3»6 to 
iii®tiiiB©t t.»5 to 5*5l fe© $•$$• oraith-ia.®, 
3,6 to 5.6 J tad tyro sin© ji ^.0 to i?»0« fti®M i»©&etion ranges 
for &n%-ymm. fro® fragl:< Fg» aeruginosa md f£» visooBft ar# 
in qlose agreement witb. ®,0i« r«fort©i hj Gal© Cl9ij.0a» 1940^) 
S* QOli !..• faee&lis* As tb® of th© rsaotion •mov@s 
from the ©ptia^a. rferig® aad a^proacftias 6,0# th© mmmxiM of ae* 
tivity t#er©as«.s and ta Mwmrf earn© actiTity is fiilsoat oomplet©-
ly laekiag at fH 6,0. 
fh.o®« sp(«#i#» wlai-^ prodne® «ag3fm#g aetiv®' upon more than 
on® amino a©id m&j sliow ©xtre lelT strong activity for o»« 'aiaino 
a#l(d Bm& a fsry weak reaction oa all of tlae others. Aaother 
variation in actix'ity ocoiirs l>©^,v#t®a tJie wMeh produe© 
a decarboxylase active for Mi# ».aac aaino it©i€*. For 
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acids. Of tk© 'feMO #,:?gftnlsias nhtcto prpdme© five siigy®#s, Pg»-
ylscoss and .Fg,* megmgia^Bm #acl3. sMw^d some rmpom^ to tli# 
aid®! ,p^ifi$xlse foi? oulf on© tseaipboxylaa#* fh© two ot-ii©!* 
«jrganisas^ putrgfaciena and Ps* fluogeaoena.« failed^to 
steH BUj Inareas® in. tSie deoapboxylas© mtMtj due to feb,# 
fr®s#iic« ©f. ffridcixiri® Sa the gi»owtli 
Belltmf Mad Gtinaaliis Cl9i|i|.)t «oi*ls:iiig with the t;yrosin@ 
it#ai»b©xyl.i.8# ©f faeealls» the prQ4«etloii of 
to ten timm mom enzjme when tti# oells gi»ow». is a pyr-i" 
doxin#-fo3?tif led iaediTjm» The datt. in fahle 18 sliow that ao 
siieh respoas# wm ^stotaiaM wifeti any of the fseudomonas speeiea 
studiedi 111 el3 #as#s the im&mmm was less than one»fold# 
fh.##®. qmesfe.loimbl€ s»all lmy#as®s ia )i#e.si?to©xylas(i a©ti¥ltf 
hj BGMB ef tti# Indimtm that tith,®!* thea© Fseudo-# 
mom» apmims 4& mt mquim the ©©©nsia# or that tli© e#ll@ 
ai*® &mp&bM of producing .all of their a^tabQlls mqulmmm^S:0 
Jensen (195l)« gi'owiiig .l®# m.»-mRinm» .ia a medlua eoafcalning 
milk $,B th& emlm mM sets*#©, touad tlmt large. <|ua,iititi.®s of 
the •mriou$ B»v.itaaiiss.| imludlng pfrM&xlmf w&m 8jnth&alBe& 
Bad stored within the coll.# 
Ia ..dairy produats thme t0n spmlea of Pseuaoaonas ootild 
toe st.iiaml®t®fi protae# deestTboxylmma wM-eSi would b# aetlv© 
o.a aula© .a.©i48.|. uhBtkh&x^ tlim maim aelds reamlted tmm aetlon 
of the organlsa itself #i' imm proteolysis bj oth©!''iQlei»o* 
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Bie foCTiation of ttie mine by ^rnrnhmjlm® activity imy 
fimetiea. m.$, pi*otacti¥® mteMaism agalsit fteewsulations of 
bydrogea £oaS|> as .inggested hj leBk© and Keeselei? C'192i|.a)» 
carbon dioxide Is ai.®d hy imms becterlaji: th# milno 
4©,emi?fe#^l&s#s aaj miAim 4ioxM@ for me hj sueli or»-
ganisaa, Purfclioi'ji a »m.etioa nay yesult betMeea "fe© amine and 
»|ab©J.te- p3?o4iieiif. stieh. m a» aieGholj: tlm i«#stilting 
«st@r 0o«ld b« TmspQUBihle foi» 'tii# are* Mmt .ehara©t!#^is#s 
mmj of tli« speclm the Tlmm ®ii arcjaa wJiiah si*© 
to fieiA<ftoiaQii4a lititii present in fluid lallkt butter 
ma& eottftg© eiiees# m&f l># &m to the mhom aecbaaisiiis 
7i 
Bmmmi mm Geiowsiois 
f«n ip©4i©» of P»#ia4ftgioafta» iflatrF 
pwfittetif w#r« m«.t4 for tejjtlug .aula© stM iaearboxi-li.®© m* 
tiflty, ftttlvity #f fc,« ea»^«i was 4#t®ml»©4 toy »#©»»« 
tug wlfcli- th# Warburg r#«]piroe#l3#r th© earfeda .filoxii© liberate 
ei, in th# mmtton tb.® €©earboxylAS«fi- and tli# smb* 
ttrgiaia#t ,glu1s«ai@ mM.^ Ijsia©, oraittiin# 
tM tfr©sia«* 111 ©f til© »iliio mim ms®# w®r# pt feb# h 
Mwrnm 
Tlie buffer selected, for all ddte^ lastion## whether to 
til# • growtfa mMivm or th.# Marbwg r@ae%io» flusksf, was Clark 
ani .Ijttb# f&ls • buffer &pp#ar#.d. to be mmt 
msm btii#ft®lal ia tM growtli. a#41im t^an lai© 'Olark sad JLtibi 
#r Mfllmin# #itrt,t#->fh«>»pSmt© btiffsr* fh# ph©#* 
pliat# buffer mpparentli- did s©t «©rt as stTQng' a biiff#rlng, 
ifcttia allewlag -fell# pi t© l©¥#r letftls' &iriag 
thm gro-w^ «f til® tlms %li# l©^' pB is aor© emdnclfe 
.t© hlglii&r i#©iirboxyla«© fTOfeftlQa* 
Vhm til©' profimetion -©f tb® ©aiymfi was ii#mtW'«'d ©a irarioms 
« 
» activity ©'tetirr^fS waless tbe iffila© mM stab-
gtrat# i»» «d4i^ to or pr###»t In. tli© growth, medim.# Frmi tbm® 
trials it is b#li#T®d. tiiat tlie leearboxylm#®# «?#. adsptif® m» 
Efm«g prodttied only tii# sg>#©lfi© swbstratm is prm@zi% ,ia 
.fr©® fom in th® grO'Wtli aifdita# many »p®«sie® laek- tii# 
p©t®a,tl^al tt' pr©dtt©'# ©erta.la of tm A©#arb©xyl«i't8, ©v@a 
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W'&Tj fwoTObl© eonditions#, 
Mli#a incubation vac §.% a. ^ how otiltare ot Fa». 
imKl Bm.& hig>i®r tetai'box-ylafte wl«es mm at W, 21 ot 
C# Inettbrntioa of aeTOftiaosa eultiires for 2k bomrs at 37® 
e*. gaft 'tJiaii at 2S* 30'm liS® C* laeutoatioa 
at 18^ a» vm s^opt«ci in all aubseqmeat ti'ials f&r- all species 
Imwing til© lower optliuuia gi*o¥tli tea^emtwe# 
ftae tPiali st the cf|>ti®tisi tBrnpemtv^m fOP pi»o4tictioa of 
tlie deearboxjlat# by various species showed that iacmbation 
for 2l|. liours at 18 of 37®' Cd©p®iiding on tlie Bpmcim tested) 
w%s eondttclw t© thm fomatioa of »re trispao .aetifity t&aa 
1830# 36 OF b-owa*. Apparently tli® m.lm aeid deemrboxyl-
&sm art aot pTOdii©#ii ia sgprseiabl© qtiaatities $aj*ly in tb© 
.|p?0wtii es'ele.t feat, as the mil isopulatlons for 2k ani 30 hour® 
iiifilest©* th.® aetivlty laaxlmsa at about tli® tiiae the 
aotif© dell growth. #©ases'» 
'fbe i>I at whi'Sfa reaction of th© ¥ai»l©tta decsartjoxylaaes 
upon tbt six iraim acii.# o®«urs ^ange® f?om pH 2#S t© 
with th® imjopltj beinc opitniallj setlve for mrhon dloxid® 
llbemtioa «ltliia the PBMgs of 3ti5 to i|.#25* -^a the reaction 
levels a|»proaeli#€ pfi 6,0, tli® saomt of -tiigpi© aetivlt^' d®'--
C!a?®as#d amricedl^. In m case wer© tb.«,r© laeaswablo soaoiHits of 
earbon dioxid® liberated wiaea tli0 reaction 1©¥®1 mmBM4 pH 
u«0. 
Si® of fch# €-ee»fe©xylms@s within tlm tea 
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8p®ci#g of Paeudoraonas Is extremQly ,TOx*labi©# lot onlj was 
tbe mmhm. of deoarboxylasts p2*oiu©#i hj ©aeb. speeies 
diet.able> bmfe als© tb.® ftiiotmt of ftetitity tof the different 
d0Ga^boxylas©s urns ^triable wltbln eaeh- speciesm Deearboxjl-
aae mtlritj &t s®» species «s not strong tof mj of th© 
amino aelts «aployM| othei' sp©ei«s & wbtj stronglj 
active ens|m« sjgtea. tOT da# stino actv and, a -rei^j weakly 
eofclve eiisjme fer anotli©]?# 
,Ps* fluQr©5oens.» .fs* putrefaeiens, ,gs» .e?anoig^n.ea and Ps» 
eapboxyiases I fyagi and iBucMolens m^h. prodixoBd fom* 
fiv# of tihe lix decarbosylases for whieh t©sts were mB.&&m 
fh® atdlWon of pyyidoxineg wMeh had been reported as 
being fi^quip.ed tm tii# mfmym& effeet, to ttie ©asamin© acids-
glueost-phospliate, mtSitm :Ctas®i a T«i»y siisil imm&QB In the 
production of s©m© demrbt^xylmsm fey ,?£• ylseoga and Ps, eeru* 
f^inosa* In all eases wfe.e:r® enchans«©at 0ceiirF#<J# tli© increas® 
In ensjHi® aetlvity was less tlian^ 
sms&ntha ©m#i pFoteeed only on© decmrboxylase l Pg,* icfath-ypgiaift 
prodtaeM tw# fi.^o&i'boxylasesi f^raYeoXeni produe#d de-
deeapboxylases whlXe mnmium^ and Ps« vlgeosa m<ah pro^  
Til. 
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